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PREFACE. 


Although entitled “ Oranges and Lemons,” this work 
treats of cdl the varieties of Citrus. 

I originally commenced it with a commercial object, 
that is, to show the numerous varieties of oranges, 
lemons, &c., now to be found in India, and their 
economic value. If not for export, at least there is 
room for an extended internal trade in these fruits, 
and for the development of certain industries from 
them in India. Besides the fresh fruit, the preserves 
made from it might be largely supplied in India in¬ 
stead of importing them. Then, essential oils arid 
citric acid might, in due course, be also manufactured. 
The fact, however, was that the more researches I 
made, the more interesting the whole subject became, 
and as I found that not much of a satisfactory nature 
had been recorded regarding the cultivated citrus of 
India, I was tempted to extend my researches by ask¬ 
ing friends to send me samples of citrus from various 
parts, which I had not any opportunity of visiting. I 
take this occasion to cordially thank all those who have 
helped me with specimens, drawings, books, and by 
their correspondence, and with statistics of trade in 
India connected with oranges and lemons. In the 
coume of the.se investigations, one thing led to another, 
facts led to this and that speculation, and the present 
work, whatever may be its worth, has been the result. 


With the exception of those courteously contributed 
by Mr. McLeod from As.sam, and Mr, Steven.son from 
Sylhet, and those borrowed from other works, all the 
outline drawings in the accompanying Atlas were 
made by myself from the samples I obtained. 

I need not say that the illu.strations are very poor, 
and no doubt there is a certain amount of audacity in 
presenting such a collection of rough drawings to the 
public, when it is accustomed to highly-finished and 
artistic illustrations. The question, however, in this 
case, was not one between poverty and richness, but 
whether the illustrations were to Ise such as they are, 
or none at all. There are |jrol)ably few who will not 
admit that an outline drawing, however rough, is better 
than nothing. It goes without saying that the draw¬ 
ings of the accompanying Atlas were not intended as 
works of art, but simply as a help to understand the 
text; and to intelligent persons, a rough outline of 
anything is often as good as the most elaborately- 
coloured picture, and far less expensive. Moreover, 
as I had the opportunity of seeing and handling a 
large number of forms of this most important genus 
to man (many of which are not known, and have 
never been seen out of the localities where they arc 
grown), I thought it of some importance to preserve 
a record of them, however rough, for the benefit of 
any future student of this interesting genus. At this 
time of day it cannot any longer be said that cuUivated 
forms of fruit are of no significance to botanists. 
There is, I believe, more science to be got out of 
cultivated forms of plants, than was once suspected. 

The drawings were all made of natural size, but 
owing to the expense of getting them printed of that 
size, they had to be much reduced. I hope, however, 
that the scale of inches given in each plate will enable 
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the reader to form an idea of -what the different kinds 
may be like. 

The reader will understand that the grouping' of 
these citrus, is in some cases rather arbitrary, for want 
of sufficient knowledge of the different varieties. I his 
is the case especially ■with the lemon group. I he 
smaller varieties resembling the limes proper would 
form an interesting study for anyone with leisure, and 
a garden in which he might grow them both from 
seed, and in other ways. 

The chapter on morphology is entirely speculative, 
and may possibly be found of little value. In investi¬ 
gating anything, new ideas seem to be called up in 
one’s mind beyond what is immediately visible. These 
have sometimes led to new standpoints for further 
investigations. It does not, however, follow that these 
new ideas always turn out true, or that it is wise to 
record them. In connection with these speculations 
about the citrus, I have entered upon some explana¬ 
tions, according to my views, on three allied genera— 
the CEgle, the Feronia, and the Limonia. Outlines of 
these will be found among the miscellaneous drawings 
at the end of the Atlas. 

Some specimens arrived after I had arranged and 
numbered the plates; I have placed these at the end 
of each group. For similar reasons, and also because 
I don’t know much about these varieties, I have placed 
Mr. McLeod's interesting drawings of Assam citrus, 
and those sent by Mr. Stevenson of Sylhet, all to¬ 
gether in the miscellaneous part of the Atlas. 

Some repetition has occurred in the various chapters, 
but this could not well have been avoided. I thought 
it preferable to repeat a few sentences here and there 
than to refer back the reader to what I said before. 

The Appendix may be thought too big. In ray 
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researches, however, I found a ^reat deal that was in¬ 
teresting regarding the citrus, both front scicmtific and 
economic points of view. As this inforntation was 
scattered in different books and journals, I thought 
that by putting it all in the Appendix it might be use¬ 
ful to some future investigator of the citru.s family, and 
also to planters, &c. Moreover, in looking over the 
“Flora of Amboyna” of Rum[)hius, I found, as I 
thought, that his chapters on the citrus threw consider¬ 
able light on the origin of .some varieties of citrus now 
very common in India. I made a translation of tlicse 
chapters for my own use. 'Fhe more I looked into 
them the more interesting I found them, and as I am 
not aware that any translation of Rumphius’s “ Flora ’’ 
has ever been made, I thought it might lx; useful to in¬ 
clude these chapters in the Aj^pentlix. I trust the tran¬ 
slations will be found sufficientlyaccumte for all practical 
purposes. I have in addition given tracing.s in the 
Atlas of all the citrus delineated l)y Kumphius, but as 
they are not made to any .scale, it i.** often difficult to 
judge of their sizes. In describing them, however, he 
gave rough dimension.s, which will help the better 
understanding of his drawings. For the opfnortunity 
of making these translations, I am indebted to Dr. G. 
King, the director of the Royal Botanic Garden at 
Seebpore, who very kindly lent me the copy of Rum- 
phius in the botanical library. That copy has the 
additional advantage of having notes at the back of 
each plate, made by Hamilton Buchanan's own hand. 
The Appendix contains other information, which I 
trust may be found of some value. 

'Wis. notes, wherever found, and not otherwise stated, 
are mine. 

I have added a Glossary to help the genera! reader in 
understanding tiie terms which arc not in common use. 


XI 
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In the Appendix, I have quoted figures, wherever I 
could find them, to show what is being done. Orange 
growers in India and Ceylon, with their command of 
cheap labour, might, I think, advantageously compete 
in the London markets with the growers of Florida 
and their dear labour. An English or American 
labourer is paid 5s. 3d. per day, and skilled gar¬ 
deners get higher wages; that is, about ten times 
the wages of an Indian mdli; calculating that a 
good orange grower in India might probably be 
obtained for four annas a day, or eight rupees a 
month, or even less, if a commission were allowed 
him on the profits. It should be remembered that 
a sufficiently good orange grower, if he has the right 
soil, requires very little knowledge beyond that neces¬ 
sary for raising seedlings, budding them, and manur¬ 
ing and watering the trees at the proper times, all 
which he might learn in a month. If garden labour 
in India is ten times cheaper than that of Florida, it 
would require that the carriage from Florida to 
London should be ten times cheaper than that from 
Bombay and Karachi to London, to enable the former 
to compete on equal terms with the latter. It will be 
seen, moreover, that in Florida, as stated in Appen¬ 
dix, No. 31, frosts are occasionally so severe as to turn 
all the orange crop into ice-balls, and ruin it, besides 
killing all the young stock in the nurseries, if it do not 
also injure the adiilt trees. There is, perhaps, no part 
of India, where oranges are grown extensively, which 
is subject to destructive frost, such as that which i.s 
said to have occurred in Florida in 1885-6.* Another 
object of some parts of the Appendix is not only to show 
planters in India what is being done in this line, out of 

* Recently a book has been published called “Florida the Orange 
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India, and how important in many respects tlic citrus 
tree is, but also to warn them what to avoid, and how 
to turn this industry to the best account. y\s a rule, 
when an industry in India succeecLs, and yi<,-lcl.s a fair 
profit, many rush in to spoil it by competition. hew 
ever attempt to strike out anew line for thomselvcs. 
The first omvA^o succeeds in any new line hrxjs u.sually 
an .advantage, especially where trees require.* J^ome 
time to come into full bearing, which it %\rou1d be 
difficult for others afterwards to keep up witli. 

In the accompanying Atlas 1 have descrihcjcl as fully 
as I could all the specimens that came ti rider niy 
notice. I have given so many drawings of tlie same 
type, in order to show them from different climates 
and soils, as some kinds of citrus are much af£c;cted by 
changes in their surroundings. Moreover, I thought 
it would be of some value to leave records of mty dis¬ 
tinctions that may be made out by the senses of mie 
and the same person, as the same colour, sccint, and 
taste might be differently interpreted by ^tdifferent 
persons. 

There may be some varieties which I may Jiot have 
met with or heard of. If so, they must be left for 
some other investigator to discover and descril^e.* 

As this work is intended mostly for India, I have 
entered fully on the cultivation of oranges and lemtins 
in that country. This has made that chapter rather 
voluminous. I hope, however, that thi.s m.ty Ije a 
defect on the right side. 

The list of dates in the Appendix might peril £ijiH be 
considered unconnected with the subject of this work. 
But their aim is to elucidate the antiquity and fre- 

* The observations on the leaves of young seedlings arc frag¬ 
mentary ; but as I had so many varieties of them, I thoUight some 
record of them might be useful. 
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quency of trade with the places mentioned, and the 
opportunities there were of disseminating this useful 
tree. The remarks of Renaud are especially interest¬ 
ing, as they show that trade between Western Asia, 
India, the Malay Archipelago, and China, dates from 
the time of the Phoenicians, Greeks, and Romans. 

There ought properly to have been added a chapter 
on the insects which are inimical to the citrus tree. 
Some of these may, however, be of use to it, although 
they feed on its leaves. Researches in Entomology, 
however important, would have made this volume 
interminable, and might have possibly put off its pub¬ 
lication for ever.* 

Wherever there is a want of fulness of description 
in the text, it may be found supplemented on the back 
of the plates of the Atlas. 

In some plates I have not been able to give draw¬ 
ings of typical leaves. It is difficult in corresponding 
with persons in various parts of India to impress them 
with the necessity of sending typical leaves. I have, 
therefore, been often obliged to give only the outlines 
of those that came with the specimens. These leaves, 
however, have often, I think, a morphological interest 
of their own. By typical leaves I mean the fully 
developed ones of the adult tree or adult branch, and 
such as give the character to the tree. This defect 
in some of the plates will, however, be found gene¬ 
rally supplemented by typical leaves of the same 
variety in other plates. 

I have always thought that a good Index to a book 
is one of its most useful parts; and so I have endea¬ 
voured to make one as full as I could. Through the 

* Recently an illustrated work has been published by the Italian 
Government, entitled “ Studi sugli Agrutni,” and the author is said 
to be Penzig. 
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Index, the information given in the Appendix will be 
easily got at. 

In the Conclusions, I have mentioned what, accord¬ 
ing to my view, appear some of the more prominent 
results of this investigation. 
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orangfc, and tin- true lini" h.n r r.u i !v, if » vt'r. 1 <•. j; 
raised in India in any {ii.ia !'•*•.!, .uni 

from bcin^ ^rown Ui,i;'f'thrT. .uid iluv.f-j-ii: . .,| jl,,. ■..nj,,. 
time, there must have li»'i-11 lr('<|!a-n! t.i.j.Mttmiisir , |.,r 
centuries, for naturalcrossr-. in li.jvt- n. > nj'r«'d, if i)-.* ..- 
could easily ha]>|M*n ; ye! in n>> ( a i jfh. r in ih.- l.-.u, 
the fruit, the flower, or in the yr jj'-r.sl h.jh’i > 4 fie- trr<-. 
have I notiem! the sli;;life.i -.ir-j-itd <n ».,i ■ 'jrh.ua >■, 
■which could 1«! atlrilnifed to « !*> ,■, in-. 

It will he .seen tliaf fla r*’an' I%vu di .jijs<! t,f 

.yw<?/or:inf.];t.‘s, viz., the { •.kijun’d 
and the loose-skinneti ,.j Ind-.t'' 

Their trees aiT tjuifi'di'.lin*». 'I'h'’ fener .s|.| «>f' 

coinpanitively rei-enl inti’<«l«> li<.ji in helsa, ivlnh* iht- 
latter must It.’ive exia.-d tr..jn a \esy j.-ne.!*- j,.eri,,d, 
on the Hasteru ifonler. hi J>.}n|..<-r) n* linii' ii 

\va.s h.'irdly known inilv |il,u3r. ei hefi.i, .u:.d «• jj ij, 

KoxIxirgll’.S time it aj.pr;u'. lo |j.»vr j-i.elr v'-rv liltir 
progress. Now. h(*w<-v»T, ii j-. f..i3J5<! niul* r varinn-, 
form.s, all over an*! (hylon hs ih*- {jjjj*. of 

Riiniphius it was well known in tie- iM.dav An In 
pekgo, under the ii.une of (‘Sma oraig;,-, Ahfjraivh 
from its prevalence on the lia -tem kd’. in ,i ..eniA 
wild state, it might lx* ih^aigljt mihgeis*.* :?, m all 

my researches |)oint to iis Iwon^j of Jiijjopn »»i*igin, 
either directly from Cochin f him, .one,, ih,*- h.f.irrii 
border, or by way of the M.day Arrhi]..!,.;-;*.. .dthough 
now, and for a very long |im*. h.,, k, it h.., U con’e. 
naturalized. Some ruinr*' xiush'nt *4 ilv h)»i<» f kiu'' 
languages, and ancient writingi, m.iy pe}h.||,-, ■„ 3 tt,rd 
in throwing new light oti thi-, point,t 


* It may l>e jwftuihfy found tkai u-s 

origimlly smg^/am, 

t Vide Api«ntli*, No. 4, 

oranges, BiiHum and Sengmm, 


<1 c ;f^« m.1,% 
if#? nMiWi ui 
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All citrus will changu fcatur<‘S to sotiio csfont. hy 
change of climate, soil, and culture, and if grown from 
seed, under changed cireuinstances, [tndiahly futllier 
changes might he obtained liy s<‘leelion. 'fhe sinottih 
ness or wartiness, the thinness or thic:kness of skin, the 
sweetness or sourness, the dryness or juiciness, atid ilu- 
size of the fruit an; particularly liable to change, and 
therefore all the characters of th<; tre«% ihiwer, fruit, 
and seed, should be considered, in grouping fh*' 
various forms of citrus. In my rese.arclics I have 
met with no evidence t<m<iing t<» show that any of the 
sweet orang(;s are direct liesci-ntiants of the bitter, or 
Seville orangt;. 

At the end of the lemon gron[», I have fieline.ucd 
specimens of double hunons. I !iav<; given (he-.e 
becau.se I believe that this dmibling of tine citne. 
fruit, that is the fusion of two ovaries, and not the 
addition of cariK:!s in the same ovary, has played a 
considerable part in the prodnctifui of the /fZ/ye kituls 
of citrus, b'irst these double citrus tnay have attracted 
attention, as curious novelties, and then by repetition 
and selection through th«; se«'d, a iimre perfect, and 
large varutty may have be« n «'slablished. I h«’se twin 
fruits are moreover interesting f»n accauuit tif their 
connection with the gaim- of I’hilippitje,'* which tlu’ 
nativtts of I ii(ha cal! z\tUM*n(h\ 

No. 21 ). 

Fortunately, I have been able to examine a large 
number of citrus with "my own " eyes, olfactory atrd 
gustatory nerves, which circuitiHtances. 1 think,' ha%e 
great advantages. Probably no iwf» persotis woidd 
see things in the same way, or detec t the same sh ul. . 
of taste and scent, h is by ihtrsc; mc-ans that I hav 
been able sometimes to make out varieties of the same 
groups, such as the Seville and I’ortugiil orange i. 
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The balance of cvhhmcc at ja-rsi-nt obtain,iT 
not, I think, in favour of the true lime brin,,i u v.irirty 
of the Citrus meclica jirojxr. 

There are many varieti«'s of riirus in Imlia, 
might without much {lihieulty, be r<'S«Trfil ||j«< 
C. niedica; but in the Malay An:hi|iel.tgo. in tfj,. ijnn- 
of Rumphius, there was a whole gr(»i!|» *4 f ultiv.tir'»i 
citrus, referable with more probability t‘» the eitru’* 
hystrix, which is said to Ik' found in a wild st.ui* iti 
Burma, not improbably tint true lime may belojj^f llii s 
group. The facilities for its being tran-.piirted 
India at some remote peritul aji|ie,ir have lieeil 
great. I believe that ih<! Malay Arehija lago, with it«* 
numerous islands, its tttnij«;ratiire and inniHiure, 
played an important i>ari in giving Inrih to iir-^r 
varieties of citrus, I further l»elieve that them*: 
numerous islands have acted as a sort of lialf-way htiimcj 
for the dissemination of the Chinese varieties of t:iirti.>s. 
to India, Africa, WesU;rn Asia, ainl I'ltirripi:, At 
each place, new varieties resulted from tht; stnving of 
the seed, under different conditions of climate, soil. 

In the following chapters I have em«*fetl fully into 
all that concerns each group of citrus, lljat i»ri ihtt 
Pummelo may.be found inten*sting to Iloianisis, as 
hitherto they have consideretl it a separate species. 
For reasons given, I do not think it so. 


It is, I think, of some importance to have estaldisheci 
by these researches that one of the l«?si pumitiieioH in 
the world, is to be found in Bombay in Jhxomh^r 
a red, thm-skinned juicy fruit, as large as a 
mans head; that Ianjore possesses tin; iwst Portugal 
orange in a I India; that Butwal on the Imnlvn of 
Nepal, north of Gorruckpore and (h>.«la, grows in 
a sem-wild state perhaps the sweetest ..r.,,,,;., U- 
had many part of the world t that Gujr.™w4 in the 
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sis 

Punjab can ^tow a blood orani^c. (’<|ual l<t. li not 
superior to, that of Malta, "fhat I)flhi caan ,i;f<nv in 
the shade of trees, one of the iinest or;tn 5 .;e. to be 
found in Intiia; tliat Ahnora possesses a rilrotj Inna 
which a candied peel can Ite ina<Ie superior to that of 
Leghorn; that tlu; Malta, Portugal or .Sieiliau lemon, 
identical with that of tiu; Mnglish shops, c.in be gtsHvii 
all over India, from the Himalayas to C'ayie C’tnnorin. 
and Ceylon, and that .sliced and boihsl in ;i ccrl.u'n 
way, it is a v<;ry efficient remedy for inu-rmitlent fever 
and enlarged .spleen, the twt* real and always presont 
plague.s of the rural [Hijjulation of Himlostan. 

Many of the.se imjjortani points were not knouii 
before, beyond the immediate neighfKmrhood wlu*i'e 
the different kinds were grown, 'bhis work gives in 
detail, not only the hi.story of tin* citrns in India, as far 
as it can be made out, and its moth’ of cnliivalion in 
different places, but also outliiu; dr.iwing.s of every 
variety of orange, lemon, citron, Iim<', puinnu’lo, ikt',, 
to be found in India, with the places at which they can 
be jirocured. 


ORANGES AND LEMONS OF INDIA. 


CHAPTER I. 

THE SEVILLE ORANGES. 

The Emperor Baber, in his memoirs, mentions the 
“ niranj ” as one of the kinds of Citrus he found in 
India. I don’t, however, believe that he meant by 
this name the bitter or Seville orange.* He says little 
about the Indian oranges, but a good deal about those 
of Central Asia, and the N.W. frontier of India. He 
adds that in the latter part it is called ndrank. The 
kinds he alludes to are evidently sweet oranges of 
some sort (vide Baber’s memoirs. Appendix No. i 
It is more probable that his kirneh\ is the Seville 
orange. He says it is acid. There is, however, 
much confusion in Indian names of Citrus. Kama 
is one of the names given to a true Seville, on the 
western coast. While another totally different kind 
—the khattd of most places—is, by some, also called 
karna. I am informed that the latter name in 
Sanskrit means “bitter.” 

Risso, in his monograph, gives “ nirandj” as the 
Arabic Synonym of the Citrus Bigaradia, the Seville 
orange, and Alphonse de Candolle credits the Arabs 

• Although Risso gives n&randj as synonymous with Seville orange. 

+ Appendix, No. i (?'). 

B 
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■with having transported the bitter orange from 
Western India to Persia, Arabia, Syria, Northern 
Africa, and Spain. The Arab physicians are known to 
have used it in their pharmaceutical preparations. The 
Arab name ndranj may or may not have been derived 
from nagrung, the supposed Sanskrit name for orange. 

Sir J. Hooker, following Brandis, places the bitter 
or Seville orange, as Var. 2, Bigaradia, of Citrus 
aurantium, Linn., and says “petiole usually winged, 
flowers larger, and more strongly scented (than those 
of the sweet orange), rind very aromatic, pulp bitter.” 
And the original of which this is supposed to be 
only a variety, he considers is C. aurantium, Linn. 
“ Arboreus, rarely shrubby, young shoots glabrous, 
greenish white, leaflet elliptic or ovate, acute, obtuse 
or acuminate ; petiole often broadly winged, flowers 
pure white, bisexual, fruit globose, generally oblate, not 
mammillate.” He adds that the wild Citrus aurantium 
is found in the “ Lob valleys, along the foot of the 
Hirhalaya, from Garwhal eastwards to Sikkim, and in 
the Khasia Mountains—a small slender tree, flowering 
in the rains and fruiting after them, growing wHere I 
found it, in the very bottoms of valleys, and wbere it 
did not occur to me to doubt its being indig'enous. 
The fruit was somewhat flattened, or nearly globose, 
about two in. diam., high-coloured, and uneatable, 
being (if I remember aright) mawkish and bitter.’ 

It is not improbable, in my opinion, that the 
description given above of the wild species belongs to 
one section only of the orange tribe, viz., those which 
‘ are now semi-cultivated—semi-wild—in various places 
along the foot of the Himalayas. They appear to 
belong to the suniara and kaTnald section. All these 
have “ a slender tree.” As to their flowering in, the 
rains, Mmost all the Citrus flower twice ; ^ome flower 
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all the year round. The main crop of flowers comes 
out in February or March, which corresponds to the 
Indian spring. The fruit of this crop ripens about 
December. The second and much smaller crop of 
flowers comes out in the rains with the rain-foliage. 
The fruit of these, which natives call Dumriz, ripens 
in the ensuing April or thereabouts. 

I must here first observe that, in my opinion, a 
great deal of confusion has arisen in describing 
oranges, by grouping all the sweet ones under the one 
name of sweet oranges. It appears to me that the 
so-called sweet oranges are distinctly divisible into 
two great sections, one, the Malta or Portugal 
orange —the Citrus aurantium sinense of Gallesio, and 
its varieties ; and the other, the simtara orange 
of India, the Citrus aurantium sinense of Rumphius 
and its derivatives. The former is a close skinned 
orange, with a distinct tree, not at all slender, and 
with a distinct, not very aromatic leaf. The latter 
is a loose skinned orange, often baggy. Its tree is 
also distinct and slender, with a distinct aroma in its'» 
leaves. Neither of them is totally sweet. When 
unripe they are sour, and as they ripen the acid 
changes into sugar, and their charm, even when ripe, 
is to possess in their pulp a pleasant mixture of sweet 
and sub-acid flavour. The only true sweet orange I 
know is a variety of the Malta orange, which has an 
acidless pulp from beginning to end, like the sweet 
lemons of India. I have never seen this acidless 
orange in India. Another source of some confusion 
comes from calling the Seville orange bitter. I have 
tasted the pulp of many Sdvilles in various parts, and 
rarely have I found the pulp bitter. It is simply sour. 
Sometimes I thought the pulp had a “ soup9on ” of 
bitterness in it, but very rarely. I think the mistake, 

B 2 
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if it be a mistake, has arisen from the way of tasting the 
pulp. If you cut a Seville orange in two transversely, 
and then give the pulp a bite, you will probably say it 
is bitter But in biting the pulp with the upper teeth, 
your lower teeth and lip graze against the rind, which 
is intensely bitter, aromatic and pungent. The 
bitterness of the rind mixing with the juice in the 
mouth makes you think the pulp is bitter-soiLr. While 
if you use a spoon and scoop out a bit of the pulp 
without touching the rind and taste it, you will 
probably say it is only sour.* 

Wherever I have met with the Seville orange, 
whether smooth or subwarty, whether large or small, 
whether in Upper India, Southern India, or Ceylon, it 
had the same character : rind very aromatic, bitter 
and pungent ; pulp sour (in some cases I thought it 
slightly bitter); leaves of a deep green, always typically 
with a winged petiole, oftener with large wings to their 
petioles, and always with a distinct, and what I consider 
a characteristic, strong and very pleasant aroma in its 
leaves. It is on account of this aroma in the leaves 
that by preference in Europe they are distilled for 
their essential oil, which perfumers call " petit-grain.” 
I have examined S^villes from Malta, from Lucknow, 
from Gonda, from Etawah (the latter said to have 
been got from the Punjab), from Mooltan, from Cal¬ 
cutta, from Kandy, and Newra Ellia in Ceylon; all 
with that characteristic scent in the leaf, and all have 
the same charactered fruit—viz., bitter, aromatic and 
pungent rind and sour pulp. The two combined make 
the best marmalade. Wherever I had an oppor¬ 
tunity of examining the flowers they were highly 
scented. It is difficult, owing to the above sources of 

* Possibly the envelopes of the quarters, or carpels, in which the 
juice vesicles are contained, may sometimes be bitter. 
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confusion, to satisfy oneself regarding the wild parent 
of the cultivated Seville orange. De Candolle says 
that the Citrus fusca of Loureiro, is wild in China 
and Cochin China. Loureiro says that his C. fusca 
corresponds with the Aurantium acid^^m of Rumphius, 
given in plate 33 (not 23 as is stated in De Candolle’s 
book;* the latter is a Tamarind), Vol. II. Flor. 
Amboyn. The figure on that plate is certainly, both 
in leaf, spine, and fruit like the small Seville I saw in 
Newra Ellia. But curiously enough, Loureiro says 
“ the leaves have an unpleasant odor, and the flowers 
■as^not very scented” (sub-odorous). In other respects 
his description corresponds exactly to that of the 
Sdvilles I have seen. With regard to the scent of the 
leaves and flowers, without laying much stress on this 
character, I would observe, that some people see 
green, that which is red ; and others cannot hear 
certain sounds. It is therefore likely that the 
olfactory nerves of all of us do not recognize the same 
shades of odor, so that it is not impossible Loureiro’s 
olfactory nerves were differently impressed by aromas, 
which others might call distinctly and strongly sweet. 
It is not impossible also, that a wild plant might be 
differently scented from a cultivated one. It is, how¬ 
ever, rather strange that the leaves of all the Sdvilles 
I. have seen should retain so persistently and exactly • 
the same fine aroma in their leaves. None of them 
could be called cultivated, but rather, not wild. Only 
one — the ndrtun of Tanjore, which I think is a 
Seville—had an unpleasant resinous scent in its leaves. 
Nevertheless, the young seedling of this same 
ndrtun had in its young leaves the characteristic 
aroma of all the others I had met with. The flowers 
of the ndrtun I have not seen. Not improbably 
* Origin of Cultivated Plants—English translatioa 
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Loureiro’s C. fusca may have been like the ndrtun of 
Tan j ore. 

The Seville orange, or the Citrus bigaradia of Risso, 
the “ Bigaradier franc ” of the French, the “ Arancio 
forte” of the Italians, and the ndranj of the old Arab 
physicians, is probably not an Indian Citrus, but origin¬ 
ally a Chinese variety, and probably one of the most 
ancient varieties of Citrus. Being used medicinally, 
it may have reached Western India (possibly across 
South India) before any other kind of Citrus, and was, 
adopted by the Arab physicians in their pharmacopoeia. 
As alcohol is also an old Arab production, it is not 
impossible that those ancient physicians extracted 
whatever there is of active principle in the ndranj 
peel, by means of alcohol, which was afterwards handed 
down to us as “tincture of orange peel,” and is now 
principally used for disguising the unpleasant flavours 
of other medicines. 

It is not easy to make out whether Sir J. Hooker’s 
wild orange of the Himalayas is this, or some sour 
variety of the siintara type. I incline to the latter 
view, especially as the siintara type of orange is so 
common all along the outer hills of the north-eastern 
Himalayas. That the Seville is found wild in Cochin 
China is pretty clear from the researches of Loureiro, 
where he calls it “citrus fusca,” which in turn corre¬ 
sponds with Rumphius’s aiirantinm acidum of Am- 
boyna, which again Miquel asserts is the same as 
citrus vulgaris of Risso—the Seville orange. Being a 
medicinal plant, it is not impossible that from South- 
Eastern Asia it may have found its way to Eastern 
India through the Malay archipelago, and thence 
across South India to the Western Coast, whence it 
was in course of time taken to Europe, via Syria. The 
only place in India where I have heard of its being now 
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wild is in the forests near “ Devikulam " in Southern 
India, from which wild trees Mr. John Payne .sent hk* 
some leaves. In my opinion the.se are unmi.stakaldy 
of the Seville variety ;but whether this i.s iiulij.'enons in 
South India, or has become naturalized there, it is 
impo.ssible to say. I have Ixien tfild that in the Nib 
ghiris there is a place called the “ Orange V'ali*,*’ 
wh(;re .some kind of wiki (avinge grow;;, but w-hal this 
is I don’t know. I tried to obtain information about 
the “ Orange Vhile ” trees, Init have not .succeedc’il. 
There does not appear to be any indig<-nous t'iti'u:; in 
Ceylon, although the Seville orange i.s well known and 
grown there in many j)lac;es under the naim; o( j'I mm/ 
Dodan. 

In Kuroj)c the Seville orange .stands the cold lietler 
than other kinds, and that may be the n-ason why the 
Italians have given it the cpialifying name ol’ “ forte.' 
In I'lorence I have seen it growing in the open, undetr 
a south wall, while the Portugal or Malta or.inges 
cannot be grown at all there without artificial heat, and 
all the lemon trees grown llutn- an; protected inttler 
roofs in wn’nter. 

Anc»tiier reason why I do imt think tiie .Seville 
orang(; an Indian Citrus is that it lias many names, 
most of them being names rjf c///cr kinds of Citrus. 
In Luckiu>w it i.s called tidi'anj : in Coilda. utd/i/diai; 
in Mookan, k/ia/ld, which sintply means sour; in ( ,tl 
c\\t\.A, ^siora/cmlwo, ox common Citrus; in I^lairsdore .lud 
Myson;, /’arna, or kunc/ii/cat; in Ceykm, onuud d.ulon 
which means sour and round. 

In my oi)inion it is htirdly possible that this Seville 
orange, or so-called orange, could have bemi the 

direct |;rogeriitor of one f»f the sweet oranges, tie' 
Malta or. Portugal orange, the Ciina nit rant mm unma- 
of Gallesio. Had it been so, it would be hardly pos .ible 
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that the distinctive aroma of thoSi'vilh* loaf hIk*!?-''- 
at some subsequent jxTioef roappoar in sohh* ‘-*'• 
sweet descendant variotios. I lia\‘o sccji 'j'i-d 

varieties of the Malta or I’orltiqal (»ra!i|L(f' in I:.'':.', 
and never have I met with the Sf-villo scojit in ‘'I';;' 
leaves. This need not, howovor, trotil>l<’ im j-o'.a la 
Man, who is supposed to have onp;inalod fn»ii» •>oa<- 
animal with an extej'int! tail, never now repr< »» < •, 

that character except iiMtmliryo, 'rin- inferna/ t ail in 
the fully formed man has heentne so (ixi’d a rlKtra*!’ r 
that no reversions are ever mot with. In th*' anio 
way we never see tin; horse- n’vortinv' t<# his tliri**' *o»-d 
progenitor. I may, howatvor, hriofiy stale why I i 
think, as botanists do, that the Imti-r oraiioo i'» ih*’ 
direct progenitor of the sweet .M.aha <<r Ih 
orange (C. aurantium sinensc;). 

{a.) Gallesio, during an c;x jK-ric-nce of 6. i yi ars, f* osnd 
that on no occasion (lid .seedlings of lije .Malta i »r.Msge 
ever revert to the Sevilhr. 

{b.) The counter-statement of Macfadyen U’lat it * h** -, 
sometimes revert, is tainttrd with the suspi. iofi ih.n 
sufficiently accurate records were inipossilde itt ihe 
West Indies, where negroes went concerned (if ii** ; j r^»«- s 
were then the gardeners). Mven in India, %.i. la r«' 
natives are supposrtd to he num' iiUeliigent fliait 
negroes, the people can never he relied on for 
in anything. 

{c.) Wherever I have seen the Sevilht (»rang(t i t li.e. 
always had a bitter pungent rind, .sour pnlp, an*I a 
highly scented leaf, with a fery disfimi aroina ; 
wherever I have .seen the Maltaor Portugal or.ingo <, 
of this type there are many varieties in ludi.t) it lei', 
always had a characteristic satnt, a Muir-stveet 
and a totally different and weak scent in if* v 

Never have I found in the leaves of the Malta 
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type anything apprnarhiiy;^’ the Sft-nl <if the Si'ilih' 
l(;af. Had thcs(t two Ihtii related, as mother and 
dauf^hter, it is hardly possilde that tlie latter umdd 
n(;vc;r have reprodiK'cd ww/a of the eharaet'a'. ot fne 
former. 'The two havi; nolhino' in eoinmoii e\rr-j,! ,( 
close.skin, oranoo colonr, white tlow<’r, and the ;p-uer.tl 
characlens cd' the,ev7//es-. 

[d.) 'Fhe Seville has been erown lor a;,”-, from 
seed. I’rohahly it has mn’er. <sr very r.irely. been jin* 
pagated in any other way. If it tMue [irodiired .i were/ 
orange, is it likcfly th.at this phenomenon would never 
have been produced -.x scctnid time, Ihith (hille.in .md 
Macfiidyen state that they never knew an instance of 
the Seville se(;d jiroducing a i’ltrlugal (ir,in*;i’, d iiece 
fort: I :un inclined to think that these tW(t oranyes are 
no inort; related to each tither th;m both .ire ir I.ited to 
the Siintara oninge, which also has a red ■,S.ia ,tfid .i 
white flower. i litw are not iin()robably two disfim ! 
hranchfts of .some ettmmon and mncli more .mcienl 
stock. I siumld, moreover, not wonder if direct espi- 
riinenl were to prove that they are not even miMiMe 
hy hybridization. /Xlthouoh the two h.tve iieen yroivn 
side by side for centuries I t an find mi evidence jit.it 
they ever crossed and pnidm ed inti’i'iiiedi.ite Ionic.. 
All the varieties of eatdi, wliicli I h.ive -.eeu, form . 
di.stinct groups as those of any two speeie.;,* 

In the “Allas" drawings «»! tlie Seville or.inge.. ,are 
given from pi. i to pL iH. 

* 'I'ln: ,i|i|icarH ta ( iiiy oiiw IscAiji, .ufio <1 

.11 from olmTvaiitm. In tin* “ I!o!, hi,, fi.H.g. mef.-r ne- 

Iic.iding of /hjm f.tmr, it is sitatol itias “ Mr, Itn-ns tiiKi-* iti.a i!;.- 
Liitcr orange tviU nt.i fiybrnh/.e witli ihr rnir tlir hnirs sn*! 

iuinons with the orange. . . . (in tlieoiiu r Ii.sihI, li.tooii o j.,.. 

.and .Seif-Fertilizing of Hants, ji, ....y, that be b-e. ■ 

evidence on the n.ii«r;d crossing of varieucs of ibe ot,afig<s .oc! > 
the authority of Gallesio for the fact.** 



lO 


CIIAPTi-R II. 

TIIIC “KII.VTtA” iiH “K\U\.\" MliAXtil 

Tiik lunporor IlalMT, in his jn«'m(»irs, jiisi nit silbrw 
the kirnch, aiul all lu; says, in lhal it is •• t;trl. and 
may be about the size of a lim<*." • 

It i.s im|H)ssil)k,* fnun this montion to out 

whether Haber’s Kirmh, is th*' s.uni’ as tin; or 

karna of moilcrns. In Manijalim*, what lit*'> 
kartm i.s a Si'vitlc inAW^v, and I havr beraj Inlri, ih.il 
in Mysore the kanut is the saini: as the M.iili^^alore 
one. 'X\m'. khaflii k^rna of India in t«»ially 

different from tin; .Seville orange. It is nt>t imjAr«*lMhle 
that Jiaber’.s ({v/v/f// is the orange in question. 11 #o, 
he makes no mention of the Seville orange. »»n«i the 
latter appears to be the rddesi known in \\*«-^lrrii 
India, as it is siattsl it was front Mtw that lh»* v\ralwi 
introduced it into Syria, and the Mediterranean. This 
however may not be accurate, .as the Arabs tra*l»T«l alstti 
with the Malay archijM’iago, and with C hina, wlience 
the Arabs may have got it. 'I he translators of Ii,il»er's 
memoirs under the heading of rntrAnJ, sny **or 
Seville orange." 'Phis, however, is tntly the trails.Is*tors' 
notion, for surely Haber could not have saiti *$f the 
.SA/i/Aorange, that in LemghaiiAl, H.tjour, and 
“it was l)oth plentiful ami gooli," tamskhtring ib^*i }|» 
popular name w the “ hitter orange," and its i« 

very sour. Then Buber also stan-s that '’the tu’ar#* irf 

• Vide Appeudix, Mo. t (#). 
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the oranges of Bajour may lx: aljont that of the qtiinc <•. 
and their juice is more acid than that ot oilier 
oranges."* He evidently could not have Ijocn di s 
cribing by these a thoroiij^hly sour orauy;i\ but a 
s\veeti.sh one, and that it was not so S7mrt as otfu-rs ho 
knew. He tlien end.s by .saying that “ the nn'ii of 
Bajour and Siwiid call ndrattf, mirankl' and the 
tran.slators go on to .say, “or perha[)sratln-r miranii."\ 
Unle.ss Baber ha.s inixe«! up the .sweet with die bitter 
orange, it is hardly possiltle that by ndranj (which is 
given by Risso as the Ara!)ir. synoinyn (j 1‘ tlte .Seville 
orange) he meant any other than .some stooct kind of 
orange, if so, he has left out tiie Seville orange 
altogether, unless he has mi.Ked it u|» witli the khotto 
or karna of moderns. 

There are other names which nittives give tin* 
common khalta. One mali told me tliat tlie k/tuihi i-. 
Xkifsgulgul. Another .saitl that tneti call it khaKo, and 
ivomcn gulgui, and that in Cawn|jor<' it goe-* in 
differently, by the namr: of c ither gulgul or klutdh. 
B'rom Juldnilpore it came: under the; Jiame: t»f aitorrrt, 
lime, and others have; calle-ti it commtin sour linns 
Major Buller kindly sent me a number of :.pe:cifjii<m, 
of the/'//«//« oratige from the* (londa elisirict, frenn 
.some of the gardens of the late* .Maharaja of Bulramjeur. 
Twt) were .somewhat warty, and were; e itlleil fmlioirc 
chahUra, or hill Ihiintne-lo ! Other smefoth varietie- j 
were tickeiexl nrna nimhoo, injorn ptt/uhmt, /urunj 
nimho, karna nimhoo, and (hakdlra Inrsh, or sour 
Pummelo! It is hardly {ios,siblt; th.it the nmlis eliel 
not know that these; were all erne ami the same filing. 

• Vide ApjH inlis, Ke. > (a). 

t 'fhis is att inefication tfiat in the Jaghalai I'tirhi ihcrc i s «« 4* 
hard .is in the l'er»ian, .ind that, as I said in anexbcr {dare, die 
translators’ kilkil {irobably incam nothing but gutguU 
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With the exception of karna nimboo, I think all these 
names must have been inventions of the people about 
the late Maharaja, who may have deceived him with 
these new varieties, in order to get bakshish out of him, 
probably under the persuasion that they were sweeping 
the country for novelties for him. All those mentioned 
above, including the warty ones might, however, have 
l)cen taken off one tree. 

This khattd orange is not alluded to in any botanical 
book that I have seen, and Alph. de Candolle in his 
“ Origin of Cultivated Plants ” apparently had not even 
suspected its existence; yet it is a very distinct sour 
orange, and very common, and must not in any way be 
confounded either with the Seville orange, or with the 
citron as some people sometimes call it, including 
probably the translators of Baber’s memoirs. 

Wherever I have seen this khatta orange, it has 
had always the same characters. Probably it has 
never been raised in any other way than from seed, 
^ as no one would think it worth the trouble of budding, 
or grafting it on other stock. It is largely raised from 
seeds, and used for budding other better kinds on, as 
the seed germinates freely, and the young plants make 
rapid and vigorous growth. In order to prevent any 
further mistakes about it, I shall endeavour to give as 
minute a description of its botanical characters as I 
can. 

It is a strong growing tree, not at all slender, 
spinous, sometimes its spines are formidable. The 
typical leaves are dark green and ovate, rather serrate 
than crenate, from three to four inches long, but larger 
and smaller are also found. Its very young shoots 
and leaves are pale green, only tinged with ochre- 
colour. This is much more pronounced in young 
seedling plants over a year,old. The petiole is slender 





The “ Khatta," or “ Karna ” Oran^s. 13 

and usually only marf^inod ; the. leaves have scarcely 
anyscent. The ilowersure larije, usually fivc-petalled, 
tine’cd red externally, like those of the lemon ; other¬ 
wise, as in other orano(rs. 'Fhe scent of the flowers is 
weak. The fruit is of two forms ; either smooth, and 
only just rough to th(‘ touch, or rv/j warty, as seen in 
])ls. 27, 28, and 29. It is mostly mam mil late, with 
furrows round the mammilla, leatling to its jKiint, 
Sc)metim<;s the mammilla is {jronounced, at others it 
is flattened ; and .some rallu.T rar«: sptteiinens are oh* 
late, as in pi. 20. 

I'he smooth forms belong to the; regular crop, the 
flowers of which come out in I' tihnuiry and M.arch, and 
develop in the hottest and driest wisither; while the: 
warty forms belong usually to the Dimrez, «tr after- 
crop, the flowers of which comt: out in tiie rains, and 
develop during the hottest and moistest wasitlier. Pis. 
27, 28, and 29, show to what extent tlu- two forms 
differ. I took the two .s|H;cimens of [d. 29 off the 
branch, and Major Buller got the two specimens of 
pi. 27 off the same tree, and said " it would hardly be 
believed that both came off the same tree." 'riiat in 
pi. 28 was th<; first I got from Khoorja. it caint; 
under the name of hhatta ; it was unripe, aiul very 
warty, and as it cante alone, { <Iid not know what to 
make of it, until 1 saw the two forms growing on the: 
same Ijranch in Benarc-s. 

It is not impossible that these two forms, so dhtinet, 
occurring on the same Uvv. may help lo throw some 
lighten ih(t 6izzarna, and sti-ealled //v/rre/W/orange*,, 
although, in these, distinct parts occur in the same 
fruit There is nt» rea.Hon to siipposi* that the two 
forms of xki\%khattd tirange have anything to do with 
hybridism. They belong to two dijfarnt of the 
same tree, and appear to lit; caused by exttmai 
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nounced mammilla. The .skin of the largest is upw.st'*! * 
of an inch thick. The; pithy part is white, very soft 
spongy, and the pulp of those from Lahore and t »* *n*la 
is white, with an imaginary tinge of very indi^if^^*‘^ 
pale orange, while the pulp of that from . 

pi. 31, is pale orange-yellow. 'I'lu; s«;ei!s in all •**’ 
white, when cut, and the largest was see-dless. iVl;i}or 
Buller says that the thick skin <jf the; knihairce 
is the only part which is eaten, the; white: part 
sweet. 

These citron-like fruits might, frenn a sujjerricrial 
examination, be pronouncetl Citrons proper, but tlt»df 
foliage is orange-like, and the pithy jKirt of the 5»kin 
spongy, like that of the pummelo, while; the; same 
of all true Citrons is hard and e)f a de-nse; carrtity 
sistence. The khattd Citrus is very elistinct, Jttid 
cannot come under any of the other grentps. In its 
foliage, colour of rind, consiste;nce; of skin, and c«I*»»ir 
of pulp, it is an orange; in its tlowemane! mammilla it is 
a lemon or citron. Botanists say that the flower of t li«t 
true citron and its de.scendant, tlte lemon, are ting*'«l 
purple, and the fruit is mammillate, while the flowem wf 
{ the orange are pure white, an«l the fruit is generally 
oblate. In the Benares garden I .saw a true ciimti 
tree, with citron foliage and pure white /lowers ; an* I I 
have seen an oblate specimen of a khatlii fruit. M 
of the keonla and naringhi oranges have a Jlaiteferot 
mammilla. The jhambiri, a kind of Citrus, has «*#»*• 
variety with a yellow exterior like a lemon, and ant»lh*-r 
•with a red exterior like an orange ; otherwise they are 
industinguishable. The khatti hm had time enoii|»h 
to sport and revert, having been, from time imineni#*- 
rial, raised from seed, and it must have h.ad tnfmkf' 
chances of becoming crossed with other Citrus ; y*'t 
its characters are very constant, and, with the excr|*.^ 
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tion of wartiness and size;, which l)clong to tin; samo. 
tree, I have not noticed any other variation, aUlu»ugh 
it is the commonest Citrus, and of which I have seeit 
innumerable specimens. 

It must be left to some future student of this in¬ 
teresting Citrus to decide \vht:thc:r it is an orange: or a 
lemon. As the majority of its cluiracters are those of 
an orange I would propose to call it Citrus aurantiuin, 
vzr.hhatia. It would appear, howc;ver, that there is 
not much difference between the orange and the Iwnon, 
botanically speaking. We know how easily a wliile 
flower is born of other coloured flowers in crossing. 
In the morphological development of the Citrus the 
yellow variety probably was anterior to the orange 
variety, both tints being probalily no othitr than thost: 
which many leaves take in withering, or ripening, viz., 
the yellow first and the orange or red later on. What 
is more practical, however, and perhaps more im¬ 
portant, is this: I am informed that this khalta onujge 
makes a good sweet jelly, and also a good inarmaladt;. 

I know tlie decoction of its fruit is a good febrifiig**, 
and also a good sjdenifuge. It is wt:!! known also that 
it makes a good and vigorous slock for btuhling oilier 
kinds of Citrus on, whether it makes a very dura)tie 
one I do not know ; and there is some suspicion th.at 
it is not the best stock for i)u<ltling the sweet varieties 
of Citrus on. 

I have -seen many .specimens of this Citrus from 
various places, but a.s they ail had the f^arne character, 
differing only in size, I did not think it m:a:ss;try to 
multiply the drawings any fiiriluT. 

What exactly cau.si:s the extrmne vvariinttss rtf thf. 
Dtimrbz form 1 do not know, nor do I know whether 
all trees produce this warty form, h is f|uiie 
evident, however, that wartiness and .sinoothnesj. 
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cannot be taken as specific characters, since the two 
opposites can be produced on the same tree. It is not 
improbable that two very distinct races of khattcL might 
be raised by selecting the seeds of only the one variety, 
and keeping the trees separate. This might be readily 
ascertained within five or six years in any of the horti¬ 
cultural gardens of India. 

Unless seen on the tree, it would hardly be believed 
that these two forms can be produced on the same tree. 
It only shows how careful one must be not to take a 
single character as indicating a specific distinction, and 
how necessary it is to see the fruit on the tree at 
different seasons, in order to come to a right con¬ 
clusion. 


The two larger specimens on plates 32 and 35 have 
their pulp like that of a lemon, or rather paler, with 
only a slight tinge of orange. These large specimens 
require to be studied further on the tree, in order to 


determine whether they really belong to the khatt^ 
group or not. That on pi. 35 was called kathairee 


nimboo, from kathcLr, or kathal, a jack fruit, as in size 
and shape it is not unlike one. It is also called rus 
hanker. Although hunker means the lime nodules of 
which roads are made, it also (pronounced differently) 
means a kind of melon, and I am told that hunker, 
hanker, or kankree, all mean kakree, a variety of 
melon, and rtis hanker is probably meant to indicate 
a juicy melon, the size of many specimens approach¬ 
ing that of a good-sized melon. 

The specimens mentioned in this chapter are shown 
on plates 19 to 39. 
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CHAPTER III. 

THE MALTA OR PORTUGAL ORANGES. 

It should be understood that I give the above 
names to this type of oranges, not because all those 
I have seen have been introduced from Malta or 
Portugal, but because these are simple names of 
this variety of orange. In India, moreover, there is 
no indigenous name for this type of orange, as 
there is for those of the skntara type. This would 
point to the notion that oranges of the Malta or 
Portugal type in India are of foreign origin. More¬ 
over, in the time of Risso the blood orange was known 
in Paris as the Orange de Malte, while the bloodless 
variety of the same type was known as the Orange 
de Portuml. 

Tien’s Manual of Colloquial Arabic for Orange 
gives burduqdn or berdqdn, which are evidently cor¬ 
ruptions of Portugdl. 

The Latin name given to this type of orange by 
Gallesio is Citrus aurantium sinense, which would 
indicate that the notion then was that it originally 
came from China. 

I am unable to identify any of the oranges mentioned 
in Baber’s memoirs with this type of orange,* unless 
it be his ndranj, which he compares, as I said in 
another place, with the sweet oranges of Lemghanit, 

* Vide Appendix,' No. i. 
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Bajour, and Sew 4 d (Swit ?), where, he says, it is both 
“plentiful and good.” Therefore, I repeat, his-ndranj, 
although supposed so by his translators, could not have 
been the n&randj of the Arabs (the Seville orange). 

A. de Candolle, in his “Origin of Cultivated Plants,” 
under the heading of orange (Citrus aurantium of 
Linnaeus) gives the following, which' is hardly appli¬ 
cable to the oranges I know. “ Oranges are distin¬ 
guished from Shaddocks by the complete absence of 
down on the young shoots and ‘ leaves; by their 
smaller fruit, always spherical, and by a thinner rind. 
They differ from lemons and citrons in their pure 
white flowers ; in the fruit, which is never elongated, 
and without a nipple on the summit ; in the rind 
being smooth, or nearly so, and adhering but lightly to 
the pulp.” 

I shall take these characters seriatim, and show that 
in my opinion they do not at all fit in with the reality. 

{ai) —Not only are the young unexpanded shoots of 
almost all orange trees hairy, but the young leaves 
and shoots of the large at anni orange are as downy 
as those of most Pummelos or Shaddocks. Moreover 
there are undoubted varieties of Pummelos, as I shall 
show further on, which are glabrous (without down). 

( 3 .)—As to size, the bandir of Tanjore, pi. 43, 

and the puncM jambdle of Kandy, pi. 56, are as 
large as the Pondicherry Pummelo, and the Shaddock 
of the English market, pi. 92, fig. b. The At 
Anni orange, pi. 112, is much larger than many 
Pummelos. 

(cl) —As to oranges being always spherical, the 
plates will speak for themselves. Many are egg- 
shaped, pyriform, and also flattened. 

(dl )—As to their differing from lemons and citrons 
in having white flowers, no nipple, smooth skin. 
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adlwrin;^^ })ut li-^htiy to tint I havi- srvn what I 

considenai an uruknibunl citron tree, willi whito 
(lowers; the swta’t lemon I have m-viT seen Inil with 
«;////<• fh>\vens ; the/•/w/Ah which has tin»sl clmratieni 
of an oran54<‘, is usually with a prononncecl nij>j»le ; 
almost all the (trances hav«- a flat nijijilc! ; llte 

kconla of Aurungaljad, [d. t-’5, fi^'. a, the mnssimhi 
of lA)ona, jd. .14, ainl many specimens of the; 

Seville orange;, are tlecideilly warty; ami many 
varieties of the Malta orange in lh<’ haijjlish inarke'l 
have their skin so adheriatt to the pulp that it is next 
to impossible to remove it without oulltax It with a 
knife. 

The fact is, it is rather puzzling sometimes to have to 
decide wdilch is an orange, which a jitimtnelo. ami w hit It 
a lemon, or citron. I am afraid it h;ts been taken !*«» 
much for granted that the lemon must !«• yellow, 
elongated, and with a mammilla and red (lowers, anti 
that till! orange must l»t; red, spherit.tl, willioiii a 
mammilla, and with whitt; (lowers. There is no gotwi 
natural reason for this. It would appe.ir much like 
lannasis’s clas.sification ttf plants by iht; numhrr td‘ 
stamens. 

The rjuestion whether the bitter ami the sweet 
orange are merely varielitrs, t>ne of the other, or 
distinct species, has not Itecn saiisf.iciorily answeretl, 

I would here ask lohkh sweet or.tnge is intsint ? d’lut 
Malta or Portugal,ant! its varieties; ttr tht; shnlttra t»r 
kiimala anti their varii'ties ? I liave elsttwftere shown 
that there are two distinct tyf>t;s of jsjeo*/' tirangt-s, 
which tnay owe their partnuagt: possibly tt» tlistinci 
wild kinds. The attempttui rejditjs, however, %tt 1 >e 
Candolle's question are very unsatisfat-itiry, ant! ht; 
considered them contradictory. He tpnitetl front 





22 (Iraffx^fi anti I,tmmn n/ InJm. 

longsc’rics of yrnrs miwji nr.tn;'* • | il;« is 

somctimi's from ih*- Jiiiinr-il tO '* .ui-l .imju* 

times from oraisgr-, |'r.»f!r*«| fui hifo-r xr.jnjo* ,in<i 
lemon tres’s, l lsr ro inli h.i'. alw .ly *!« « u ir< > . }<« 
sweet fruit, am! ih** %.«m' ha*, lu rn ol. .< iv <i 3«jr nsojat 
than sixty y«'.sr i hy all ih‘* j;.}it!«-m rs «4 Mna!*. 1 hi-r** 
is no instaiseo »>f a lutter oj aiii**' u« «• Jo.jn il,*' -.rf-d i,f 
SWtHtt fsranj^O"., nor uj a •.wn i kj on;*- ts* <- Imns ih»* j 
ofhiiter orangoi. In }';<»'! iho of Mnah; 

having lierfi killr*! }»y fo»<a fh«’j»r.ir tif»- of rai ding swrei 
orange ir»’« s front st:r«l was intr»**lur«-4, an*! every one 
of these plants iiffulun**! ih<" •a%'« f-s-juirr4 ffHiii." 

I’he foregoing is either true nr n«»i true. }f irue, 
it is, I think, gt»o»! rviik-nre in favour of the two 
kinds having a distinri parentage, and ih.at not 
improhalily they ar«* tleainii sj»e« les . rtnisidering the 
opporlunilies lanh nin-a have had *4 inirri:r«e,».ing, 
the latter surtnise lu ctnin's sirongrT. 

Curiously I'mviigh, however, lie iandoUt? om s on 


innliar to every 
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oran'^cs often yield bitter fruit, while accordin;^ to 
Dr. I'>nst. at Caracas they sometimes yield sour, liut 
not bitter fruit. Thti foregoing is all taken from 1 )e 
Candolles recent book on the origin of cultivated 
plants.* 

In my opinion the value of the ihrc;e latter state¬ 
ments depends a great tleal on two circum.stances, viz.: 
(a) whether in Jamaica, Guadaloiipe :mk 1 Caracas, they 
had besides stocct orange trees also hitter ones : {h) 
whether the sowings were made by [professional Euro¬ 
pean gardeners or light-he<arted negroes. If in all the 
places the two varieties existed anti the stteds were in¬ 
terfered with by negroes, then the chances are that the 
latter, like the natives of India, never cared whether 
they were doing things accurately or almost so. 'I’he 
Indian has a saying: Unnis, 3 ij,—-that is, tg or 20, 
it's all the same / This is the maximum of accuracy he 
ever attempts. Not impossibly, therefore, the “familiar 
and well-attested facts ” may after all only bt: “ [)0[nilar 
errors.” Let any one ask any Indian mall of the 
plains, “ What comes of .sowing the .seeds of a sweet 
orange?” he will reply, " Without doubt a .w/r orange 
tree.” The fact is he knows nothing at all aljout it, a.s 
in the Khasia hills all the sweet Simtara oranges sup¬ 
plied to the Calcutta market come from trei;s raised 
from seed, and in no other way / 

Gallesio, on the contrary, a[»pears to recortl the 
sowings of professional Eiiro[>ean gardeners, and he 
speaks with no uncertain words. 

When all is said, the fact remains that the Malta or 
Portugal orange, in its unripe state, is sour, and that, 
therefore, it probably originated from some sour wild 

* It should be however noted that the writers describe only the 
flatmr of the/mit and give no other chanicters of the tree, and 
thtflowur may alter very much. 
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parent; but for reasons stated in the chapter on 
Oranges,” I doubt whether the bitter or Sdville ora.ng'ti 
could have been the parent of this “ C. aurarxtiuoi 
sinense” of Gallesio. Probably also the Seville 
the Portugal oranges are more closely allied to each 
other than both are to the simtara type of Indian 
oranges. * 

I know that recently the Malta dr Portugal type of 
orange has been on various occasions introduced into 
India. In Gujranwala, Colonel Clarke introduced the 
Malta blood orange between 1852-56. I introduced 
the same, with other varieties of the Malta oranges, in 
Lucknow in 1863. Mr. Nickels introduced the blood 
orange from England, and the Portugal orange by seed 
from Suez in 1872. In Colonel Yule’s “ Glossary,*’ it 
is stated in a note to page 490 that one of the writers 
sent from Palermo a large collection of all sorts of 
orange trees to Lahore in 1873. Then in Poona they 
have a variety' of this type called mitsshnbi, which 
evidently means Mozambique, and may have originally 
come from that coast of Africa. Over the south of 
j India, the Malta varieties bear the name of aranj. I ri 
Tanjore, a yellowish variety is called by Europeans 
the Spanish orange. In Ceylon, this type of orang-e 
goes by the name of peni-dodan, which simply means, 

I am told, sweet round orange. Curiously enough all 
over the N.-W. Provinces, natives call the Portugal 
orange Sylhef. How this name came to be adopted I 
don’t know, the Sylhet orange being a simtara, and of 
a totally different type. It is only in Tanjore that I 
• found a variety of the Portugal orange called by a 
native name, bd,ndir. What this may mean I do not 
know. 

* Possibly the seed of the Portugal orange may have produced at 
sour and bitter orange, but not the bitter or Seville orange. 
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I'hc JllaUa or Poy’tiigal Oranges. 

'Fherc.-forc, takinj^ the want of an indigenous name 
in India for this type of orange and its varieties, it 
would appear that when the Aral)s carried the Seville 
from Western India further west, and finally into Spain, 
this sweet variety had not yet reached Western India, 
or at all events those parts of India then known to the 
Aralis. 

A. do Candolle, rpioting from Gallesio, givejs some 
intert:sting historical data regarding tins orange. He 
first proves that the orange trees brought from India by 
the Arabs into Palestim;, Hgyi)t, the south of ICurope, 
and the coast of Africa, w<;re not tlu; sweet-fruited ones. 
Up to the fifteenth century Aral) books and chronicles 
only mention bitter or sour oranges. However, when 
the Portuguese arrived in the islands of Southern Asia, 
they found the sweet orange, and apparently it had not 
previou.sIy been unknown to them. The Pdorentine who 
accompanied Vasco de Gama, and who published an ac¬ 
count of the voyage, says; "there are plenty of oranges, 
but all sweet." Neither this writer nor sul).se(iuent tra¬ 
vellers e.xpressed surpri.se at the pleasant taste of the 
fruit. Mcmee Gallesio infers that the Portuguese were 
not the first to bring the sweet orange front India, 
which they reached in 1498, nor from China, which 
they reached in 151H. Ih;sides, a numlier of writers 
in the beginning of the si.xteenth century spc;ak of the 
sweet orange as a fruit alr<!ady cultivated in Spain and 
Italy. There are several testimonies for the yeans 
1523 and 1525. Gallesio goes no further titan the 
idea that the sweet orange was introduced into Kurope 
towards the Iteginning of the fifteenth century, but 
Targioni quotes from Valerlani a statute of P'ermo, of 
the fourteenth century, referring to citrons, sweet 
orange.s, &c,, and the information recently collected 
from early authore bv Goeze. about its introduction 
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into Spain and Portugal, agrees with this date. “ 
therefore, appears to me probable,” says De Candolle, 
“ that the oranges imported later from China by the 
Portuguese were only of better quality than those al¬ 
ready known in Europe, and that the common expres¬ 
sions, Portugal and Lisbon oranges, are due to this 
circumstance. ” 

De Candolle adds that “ in the Malay archipelag’O 
the sweet orange was believed to come from China- 
It was but little diffused in the Pacific Isles at the tinrx<2 
of Cook’s voyages.” And he concludes by saying', 
“We come back thus by all sorts of ways to the idea 
that the sweet variety of the orange came from China 
and Cochin China and that it spread into India perhaps 
towards the beginning of the Christian era.” 

All these researches would have been far more in¬ 
teresting, if one could feel sure which sweet orange was 
meant. There is, however, not much doubt that the: 
Portugal sweet variety is meant. 

Gallesio’s “ Traitd du Citrus ” was published in 181 r , 
and Risso and Poiteau’s “ Histoire Naturelle des 
Grangers ” was published in 1818. The latter gives 
only two plates of oranges which come anything near 
those of the shntara type, viz.: the “ Bigaradier 
Chinois ” and the “ Bigaradier h feuilles de myrte. ’ * 
And he adds these were then rare in Europe. So that 
the sweet oranges which De Candolle refers to in the: 
fourteenth, fifteenth, and sixteenth centuries can hardly 
mean any other race than those of the Portugal type, 
of which Risso gives a large number of plates, and de¬ 
scribes many others, all then known in Europe. All 
these European varieties very probably originate <2 
from seed, as in 1709 the gardeners of Finale intro¬ 
duced the practice of raising orange trees largely from 
s^. It would appear, therefore, that up to the time 



27 


The Malta or Portugal Oranges. 

of Risso, in i8iK, or at all events Gallesio’s in i8i i, in 
Europe, the sweet orange meant was that of tin; Por¬ 
tugal type:, the round, elosc-skmncd, subacicl anti sweet 
orange (when ripe)^—the Citrus aurantiwn sinense of 
Gallesio. 

At the beginning of the sixteenth century (A. n. 1519) 
the Emperor Baljer, in his memoirs, besides the 
oranges of Lemghanat, ! 5 ajour, anti Sewful, mentions 
those of Khorassan, and that there was a trade iii 
oranges between Asterabail and Samarkantl. l'*t)r 
oranges to be so plentifid then: as to I)c carried to 
distant places (about i too miles), it would presuppose 
that this sweet orange luul been introduced into Cen¬ 
tral Asia at least one, or perhaps two centuries Ixjfore. 
But whether it found its way there from Western India 
and the Persian Gulf, or from the MeditcTranean, by 
way of Syria, I have no means of ascertaining. 

In the “ Flora of British India," under the .species 
Citrus aurantium of Linnaais, van i, anrantium 
fivpcr —little is given beyond what I have already 
extracted under tin; heading of “ Seville Oranges.” 
'I'he author adds for this variety “ petiole naked or 
winged, pulp sweet, yellow, rarely red," 

In order to distinguish the two types of sweet 
orange.s, I sliall givt; :i more clet.iiled description of 
this iV>rtugal orange type, 'free, not .slentler ; leaves, 
tyjacally large, with a faint and itnlistinct .setmt; {)t;ti- 
ole, oftener only margined than winged ; s[)irH:H, usually 
mere points ; flowers, large white; fruit, mthu closely- 
fitting skin, never !>aggy ; when cut open, a distinctive 
odour is emitted, which I found common to all varieties 
of this tyjK;, and which cannot be; descriljed in words ; 
pulp, not of a bright orange, often only yellow orange ; 
centre, small, and mostly not hollow; seeds, white wlien 
cut. In some varieties, the pulp is streaked with blood 
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or claret red; in others, the whole pulp is of this colour. 
The latter varieties have usually a redder exterior than 
the bloodless ones. Mr. A. Y. Gubboy, who was in 
Canton, informed me that they have there a sour blood 
orange which never sweetens. 

In Kandy I found a curious and interesting variety 
of this type, shown in pi. 56. Some said it was nothing 
but a small pummelo ; others called it a sour orange 
{amool dbdan). Studying it more closely, it appeared 
to me an overgrown, thick-skinned and yellow orange 
of the Portugal type (C. aurantium sinense Gall). It is 
not impossible that this Kandy yellow orange may be 
an intermediate form between the Portugal type of 
orange and the Pummelos proper, the latter being still 
more elephantine in the growth of all their parts, in¬ 
cluding the enormous wings -of their petioles. 

Nota bene. —I believe the Aurantium verrucosum of 
Rumphius, shown on the Atlas plate 59, figs, d and e, 
is of the Portugal orange type (vide Appendix, 41 {m )), 
although Miquel in his “ Flor. Ind. Batav.” calls it C 
decumana, var. verrucosa. Pis. 40 to 58 show oranges 
of the Portugal or Malta type. 















CHAPTER IV. 


THE “ AMILB^DS ” AND THE PUMMELOS. 

Regarding the amilbM, all that the Emperor Baber 
said about it in his memoirs is this ; “ I have seen it 
first during this present year (I suppose he refers to 
the year in which he was writing his memoirs). They 
say that if a needle be thrust into the heart of it, the 
needle melts away. Perhaps this may proceed from 
its extreme acidity, or from some other of its properties. 
Its acidity may be about equal to that of the orange 
and lime.” 

It should here be observed that the words “orange 
and lime ” are the translator’s words, and as these have 
been often abused, and given to totally different 
varieties, it is not easy to tell what they may mean. 
Anyhow, we have in Baber’s time, an extremely acid 
citrus called amilbM* It appears to have been then 
far from common, that is about 300 years ago, other¬ 
wise he would have hardly troubled himself to write, 
“ I have seen it first during the present year.” 

With regard to the pummelo, Baber’s memoirs make 
no mention whatever of this citrus. Had it been 
known in Hindostan in his time, it is not likely that 
so large and striking a citrus would not have been 
presented to him. It is therefore reasonable to infer 
that in Baber’s time, or about 300 years ago, the 

* Vide Appendix, No. i (/). 
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pummelo proper, as we see it to-day, was not known 
in India. Moreover, Roxburgh says that the pummelo 
was brought to Calcutta from J ava. 

In support of Roxburgh’s statement, there are other 
circumstances. The Bengalis, even at the present day, 
call the pummelo baiabi lemboo (Batavian citrus). 
They have no v in their language, and therefore baiavi, 
would naturally be transformed into baiabi. Then, 
as this citrus was propagated, and crept up country 
from Calcutta, still under the name of baiabi lemboo, 
its name underwent another transformation. Natives 
of India have often a curious way of assimilating a 
foreign name, by calling it by some Indian familiar 
name, which sounds like it, irrespective of spelling. 
For instance, the proper English name Newberry, is 
at once turned by them into lomree, the native 
name for a fox; and the" English name of Buller is 
turned by them into gooLer, the name of one of their 
numerous fig-trees (Ficus glomeraia ?). So that it is 
not improbable that they soon turned the foreign name 
baidbi into mahiMi, like a moon, mahiab being the 
Persian name of that satellite. Curiously enough, the 
large oblate pummelo is not, in size, very unlike the 
apparent size of the moon. Another native name for 
the pummelo is chakbira. This also is good evidence 
of this fruit being of foreign origin, the old name of 
Batavia having been Jacaira. In the same way that 
learned natives have derived the name of mahiabi from 
mahiab, the moon, so did Pundits endeavour to give a 
Sanskrit origin to the word chakbira, as will be seen in 
the chapter on the derivations of citrus names. Further, 
all the south Indian names of this fruit, though strangely 
transformed, bear the stamp of a foreign derivation. 
There remains little doubt then that the pummelo 
proper in India, came from Java, and probably after 
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Baber’s time ; now, however there are many varieties, 
and natives in Upper India call one variety mahtabi, 
and ^not)\G.r chakbtra. 

I do not think there would be much advantage in 
separating the amilbMs from the pummelos. They 
may no doubt have had a different origin, but at 
present the difference in the fruit is slight. The 
aniilbids are sour, and some have a pulp of an orange 
tinge, while the pummelos are sour-sweet, with a dash 
of bitter, and some have a pink or red tinge. The 
leaves do not differ much, the wings of the petioles of 
the latter being larger than those of the former. At 
the most, they might be considered as varieties of 
some older parent. Anyhow, the amilbMs appear to 
have been overlooked by botanists, as, not even has 
their name been mentioned. It is impossible to say 
whether they came into existence in India, or are of 
foreign origin. 

With regard to the pummelo, Alph. de Candolle, in 
his “ Origin of Plants,” says ; “ Rumphius believed it to 
be a native of Southern China, neither he nor modern 
botanists saw it wild in the Malay archipelago . . 

according to Loureiro, the tree is common in China, 
and Cochin China, but this does not imply that it is 
wild. It is in the islands to the east of the Malay 
archipelago, that the clearest indications of a wild 
existence are found. Forster formerly said of this 
species, ‘very common in the Friendly Isles.’ Seeman 
is yet more positive about the Fiji Isles. ‘ Extremely 
common,’ he says, ‘and covering the banks of the 
river.’ It would be strange if a tree, so much 
cultivated in the south of Asia, should have become 
naturalized to such a degree in certain islands of the 
Pacific, while it has scarcely been seen elsewhere. It 
is probably indigenous in them, and may perhaps 
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yet be discovered wild in some islands nearer to 
Java.” 

De Candolle, from the foregoing, evidently thinks 
that the pummelo is a distinct species, and that its wild 
progenitor, yet undiscovered, will, by further senrrh, 
turn up somewhere. This may or may not happxiii ; 
but what I should like to ask is this : Is the cultiv«ited 
C. decumana so different from others that it i.s im¬ 
perative it should owe its existence to a distinct wild 
species ? 

Alph. de Candolle says : “ I take this species firni, 
because its botanical character is more marked til an 
that of the others. It is a larger tree, and this spe«*ic*s 
alone has down on the young shoots and the un«l«fr 
sides of the leaves. The fruit is spherical, or neairly 
spherical, larger than an orange, sometimes evtin sis 
large as a man’s head. The juice is slightly acid, the 
rind remarkably thick.” 

Sir]. D. Hooker, in his " Flora of British India,” 
under the heading of Citrus decuma-na, Linn. (Sltrttl- 
dock, Pummelo, Pompelmoes), says : “ Young shoots 
pubescent, petiole broadly winged, flowers large wh ite, 
stamens i6 to 24, fruit large pale, globose or pyriform, 
rind thick, pulp pale, sweet or acrid. Commonly criil- 
tivated in India. A native of the Malayan and Poly¬ 
nesian islands. A tree 30 to 40 feet, leaflets 6 to tf 
inches. Fruit often very large, pulp yellow, pink, or 
crimson, sweet or acrid, vesicles distinct,” 

I made special observations on the Citrus in vari^nis 
parts of India and Ceylon, with the view of ascert;titi- 
ing how far the supposed distinctive character of 
pubescence on the young shoots and leaves of the | jiim- 
melo is based on fact The result of my rc.searctTi*?*» I 
am afraid is that this pubescence, or minute hairn, «>ii 
the young shoots and leaves of the pummelo, as a 
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distinctive specific character, will have to be abandoned. 
I found that the young uncxpanclcd leaves of almost 
all the Citrus—orange, lemon, citron, lime—are 
covered with hairs. They can be easily made out by 
means of a good magnifying glass, on the edges of the 
leaves and underside of the mid-rib and petiole. I 
had young seedlings of the; amilbM and of the dt'anni 
kalan (a pummelo); both of them had pubescence on 
the young leaves and the young stems. The only dif¬ 
ference that I could fmd was that the pummelo seed¬ 
lings had a little more of it. The Lahore gulgul, 
pi. 32, has the young leaves and stem, and old leaves 
also, as tomento.se as mo.st [)ummelos ; and the kathairee 
7iimboo of Bulrampore, pi. 35, is similarly furnished, 
and has tomentum also on the calyces of the flowers, 
which are purple. This belongs to a totally different 
race of Citrus from the pummelo proper. The fact, 
however, which removes all doubt about this point is 
this. In the Etawah Public Garden there is a row of 
ten pummelo trees, three of which are of the per¬ 
manently pube.scent kind, and one of these is less 
puljcsccnt than the othttr two, while the remaining 
seven trees are entirely glabrous from the commence¬ 
ment, that is, as glabrous as the oninge, the lemon, 
the citron, and the lime trees. Moreover, Loureiro, at 
p, 467, under the heat! of “ Citrus decumana,” des¬ 
cribes it as “ .spinous an<I glabrous,” and Rumphiu.s, in 
<Iescribing the 4th sp, of pummelo, .says: “ The leaves 
l)eneath are not downy, as in the common kind. Its 
fruit is the largest of all.’' See Apjjendix 41 (a). 

No one would think that ail the.se ten trees in 
iitawah an; not pummtdos. 'riiree of them—the 
tomentose—art: of the rather pyriform variety, there 
called mahtabi ; anti seven of the glabrou-s variety. 
I’hc latter have oblate fruit, and are called there 
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chakoira, and one of them bore the enormous gfoiiyd* 
like pummelo outlined on pi. 8o. 

So that all the pummelo trees I have examined can 
be divided into three sub-varieties, as far as pubescence 
is concerntxl, viz. :— 

{a.) Pubescence, as in other Citrus, on the young 
unexpanded leaf Imds only. 

(J).') Pul)(;scence to a greater degree than (a) on the* 
young h;avt;s and sterns. This pubescence, how«;;ver, 
is afterwanls sliecl, and neither the leaves nor the 
stem .show any trace of it. Perhaps a magnifyi*5g 
glass might detect a few remaining hairs on the 
of h;aves and on the under part of the midrib. 

(r,) Pubescence to a greater degree than ((J), with 
the additional variation that it is ferma?mit. The* old 
green stems have it, and the oldest leaves retain it cm 
their edges and under.side.s of the midrib and petiole; 
also on the edges of the petiole wing.s. The more 
pubescent kinds may have some slight difference in 
the shape f>f the leaflet, as .shown in pi. 82, fig, It 

is gem:ra!ly more rounded and oftener emarfgin«ite, 
while the gialirous varieties have their leaflets longer 
ant! more lanceolate, as in fig. a, pi. 82 ; and jsome- 
times they upjwar to be entire, though the oil cell* 
of the t:iigt:s of tlM: leaves are rarely extinct here 
is no other differtrnce that I can make out. W^ith 
regard to the size of the pummelo tree, I haver only 
Sta n one which ctnikl bear being styled a large tree, 
and that was in the I’adshabagh, in Lucknow ; all 
others have been more or less bushy. I fancy the sl« 
depends a good deal on the training, and wh«-titer 
they art; grown from seed or bud. In India they are 
usually butldetl low down on the stock, and are itM 
trained on one stem, so that they branch out, and in. 
stead of developing in height they develop in breadth. 
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With regard to thickness of skin, in the Bombay 
market I found a large globose, red variety, which, 
with a diameter of seven inches, had a skin varying 
from to inch in thickness. This is the thinnest 
skinned pummelo I have seen, and a very fine variety 
it is. When cut open, its redness compares strongly 
with that of raw beef. But when the vesicles are 
removed and put on a plate they are of a rosy crim¬ 
son. Other varieties have a pulp as pale as that of a 
lemon, such as the Ceylon pummelo, and some varieties 
of the Calcutta pummelos. The shape of the fruit varies 
from oblate at both ends, to globose, slightly pyriform, 
and distinctly pyriform; the size, from that of a big 
Malta orange, to the “ decumana ” proper of pis. 8o and 
81. The colour of the exterior is lemon yellow, but both 
in the Central Provinces and in Rampur some had a 
distinct red blush over a large portion of their surface. 

Now that I have touched on the subject of pube¬ 
scence, I will add that at the Horticultural Garden of 
Pondicherry they showed me what they called a wild 
Citrus (oranger sauvage). The tree had an emarginate 
leaf which was like a small lemon leaf It had d^great 
deal of pubescence on the stem and underside of the 
midribs and petioles. It had spines like those of the 
lemon, and its petioles had neither wings nor ridges. 
They had, however, an indication of a joint between 
the leaflet and the petiole. The leaves had slight 
crenations. The oil cells and venations of the leaves 
were those of a Citrus. The leaves when crushed 
gave a faint and pleasant odor of sweet briar. 
As I did not see either the flower or the fruit 
of this “ oranger sauvage,” I cannot say what it 
exactly was. The tree in question was on the left 
hand side of the entrance as one goes in, and 
formed part of a hedge which had been clipped. 

D 2 
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Further, in an allied genus, the CEgle Marmelos 
(Boel), the minute leaves are covered on both sides 
and edges with a short brownish down. It is shed as 
the leaves grow, first off the upper surface, and lastly 
off the edges and nerves of the lower side, so that 
pubescence, more or less extensive, and more or less 
permanent, is a character, I believe, not only of the 
whole genus Citrus, but also of allied genera, and 
therefore it cannot, in my opinion, be considered as 
a specific character of the supposed species Citriis 
decimiana —the Pummelo proper. It would appear a 
question only of degree of pubescence and not of a 
distinctive specific character. 

Then, if the Pummelo proper (the Citrus decumana 
■of Willdenow) is not a distinct species, what is it ? 
Perhaps it would be better to put a more extended 
•question, viz., “ What are all the ‘decumana ’ (large) 
■Citrus in general ? ” The origin of the elephant I 
■consider is an over-fed animal, largely surrounded by 
tropical forest, where he required little exertion to 
fully feed himself and grow generation after gener¬ 
ation to his present full size. What the elephant and 
•similar large animals are to the other Mammalia, so 
I surmise, the Pummelos and other huge Citrus were 
originally to the smaller varieties of Citrus. They 
probably originated under circumstances of tropical 
or subtropical luxuriance, with their roots branching 
among ingredients which tended rather to a sort of 
elephantiasis of the fruit than to its sweetness and 
juiciness. Once this habit of growth became fixed, 
it is easy to imagine that it could be still further 
increased under more suitable conditions for this 
particular development. The largest pummelos I 
have seen came from the district of Etawah—a 
rather dry district. It gets regular rain usually from 
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July to September, but its soil is noted for the dmoiuiC 
of “ kunkur” (lime nodules) it contains. Lime beingf 
a large ingredient of the ashes of the Citrus wood, it 
is not improbable that this element, with tropical and. 
sub-tropical conditions of luxuriance, may have had a 
good deal to do with the origin of the Citrus decumana. 

Mr. Ridley, of Lucknow, made an interesting" 
experiment with lime-soil for the Citrus. He planted 
several kinds on nothing but demolition mortar and 
only watered them. They grew luxuriantly and bore 
good fruit.— (Vide chap, on “ Citrus cultivation.”) 

Taking everything into consideration, not impossibly 
the pummelo may have branched off into its present 
form and characters from no other source than the 
Citrus aurantium sinense of Gallesio, the Malta or 
Portugal orange, or both may have sprung from a 
common ancestor. At all events the former appears 
to have had its cradle in Southern China and Cochin 
China. 

Leaving pubescence out of consideration now that 
we know it does not count, we have a closely fitting 
skin like that of the Malta orange. The emargina- 
tions at the base of the pulp carpels, as shown in 
section, appear to be a repetition of similar ones 
often met in that orange, such as those of pi. 82, c, c. 
They are commonest in the pummelo and Portugal 
orange. Then the pummelo proper and the Malta 
orange are the only Citruses I have seen which 
present varieties with red or blood colour in their pulp, 
while the amilbids have often an orange tinge in their 
pulp. 

The lemon coloured exterior of the pummelo might 
perhaps seem a difficulty, the Malta type of Citrus 
being orange. Besides different shades of orange in 
different varieties, I have shown that in Kandy the)' 
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have an orange of the Malta type, with a purely citron- 
yellow exterior like that of pummelos. Moreover, I 
have seen true pummelos with red cheeks .— Vide 
Appendix, No. 26. 

Risso, p. 132, says of the pummelos—“ en effet, les 
pompelmouses ont de I’affinitd avec les oranges douces, 
et avec les lumies, qui sont deux groupes tres eloignds 
I’un de I’autre.” While Gallesio groups the “ Porno 
d’Adamo ” of Palestine (a shaddock) with the Seville 
orange and says it is intensely bitter.* 

Further, the Jhambiri presents two varieties, one 
yellow-skinned, the other orange-skinned. Otherwise 
they appear indistinguishable. The yellow skin of 
the pummelo would naturally carry with it a pale 
pulp, which afterwards may by reversion, have acquired 
some blood colour, increased later on by selection. 
So that we have now white, pink, or beef-coloured 
pummelos ; others with mixed colours and entirely 
yellow, and also red-checked pummelos. As to the 
tomentum of some varieties, it may have originally 
been a part of the general elephantisation of the whole 
tree; that is a luxuriant growth of the natural 
tomentum found on the young unexpanded leaf buds 
of most Citrus. In the pummelo proper we also 
find typically huge leaves of a leathery consistence, 
and enormous petiole wings which are also indicative 
of luxuriance. This increased tomentum in some 
varieties may have been subsequently lost by reversion 
to its original scantiness. 

If the foregoing arguments are well founded, we 
ought to find “ elephant ” varieties in other types of 
Citrus; and so we do, in abundance. The kathairee 
nimboo —curiously enough, a very tomentose variety— 

* The modem Adam’s apple of tlie English shops, said to come 
from Palestine, I found was only sour without bitterness. 
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appears to be an elephant form of the warty khattd 
orange group, pis. 32 and 35. . . . The &t Anni, also 
tomentose, appears to be the “ elephant ” variety of the 
suntara group, pi. 112. The Kumaon lemon, or 
gulgul, may be taken as the “ elephant ” variety of the 
lemon group, pis. 187 and 188, and the mawling of 
Mangalore, and the madhhakreeof Almora, pis. 148 and 
171, would, perhaps, be the “ elephant ” representatives 
of the Citron group. For all I know, there may be 
others, which I may not have come across. It would, 
therefore, appear that each type or race of Citrus has, 
or may have, its variety decumana. If so, it is no 
wonder that the wild original oi the pummelo has never 
yet been discovered. It probably only required the 
evolution of a yellow orange, like that of Kandy, for 
this “ decumana ” citrus to have come into being, first 
as a product of luxuriant growth, and afterwards as the 
result of selection. The only parts of this Citrus which 
have not been elephantised are the spines. These, 
however, are usually well developed under conditions 
just the opposite of luxuriance, some of the branch buds, 
instead of developing normally, remaining dwarfed as 
spines. If grown from seed, however, the spines 
of the pummelo might also be large, like that of most 
other seedlings. 

Alphonse de Candolle, in searching for the cradle of 
the pummelo, seems to lay great stress on the observa¬ 
tions of Sleeman, that in the Fiji Isles, it is extremely 
common, and covering the banks of rivers. De Can¬ 
dolle appears to infer from this that, being so common, 
there must be in that vicinity some centre containing 
the wild parent of this supposed distinct species, the 
Citrus decumana. 

From experiments I have made, I found that most 
of the citrus fruit will float in water ; so will that of the 
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OEgle Marmelos, and of the Feronia elephantum. But 
the best floaters of all are the large pummelos. They 
float so well, that half of the fruit remains out of the 
water. Moreover, Rumphius says (and this is well 
known), that the pummelo lasts a long time without 
spoiling, and is taken on long voyages on account of 
its keeping quality. Now if only one pummelo seed had 
found its way on high ground and got naturalised there 
through the agency of birds or other animals, the fruit 
of its tree, when ripe, would fall and roll into some 
water channel, whence it might be easily carried by 
floods into rivers. If the fruit stranded on any bank, 
it would eventually rot there, and its seeds would easily 
germinate, or they might be further disseminated by 
birds and other animals along the bank. Finally the 
whole river banks might in the same way become in¬ 
seminated with pummelo trees. Moreover, this fruit 
floats probably as well as the cocoa-nut, and although 
it might not stand immersion so long as that nut,* it 
is not at all improbable that when once the pummelo 
tree had found its way to river banks, and its fruit 
dropping into the water, its disserriination to other 
islands in the vicinity may have been easily effected by 
ocean currents, tide and wind. If it floats so well in 
fresh water, it will float much better in salt water. 
This is supposing that birds and other animals had 
nothing to do with its dissemination, and that the 
savages of those islands, who continually paddled from 
one island to the other, carrying with them seeds of 
every fruit they found fit for food, had no hand in 
covering the banks of the Fiji Islands with pummelo 
trees. Putting aside, however, the fact that this tree 
is one of the hardiest of the Citrus genus, it is asserted 

* For all I know, however, the oily surface might keep off the close 
contact of the water, and preserve it for a long time. 
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that in South America whole foreks of orange trees 
have been created through the sole agency oiparrots. 

Considering the numerous varieties of pummelo there 
are in India at the present day—the white, the pink, 
the red pulped; the oblate, the globose, the ovoid, the 
pyriform ; the very large, the middling, aud the small; 
the sweet, the sour, and the acrid ; the thick-skinned 
and the thin-skinned ; those with rounded, emarginate 
leaves, and those with long lanceolate leaves ; those 
with lemon-coloured fruit, and those with a blush of 
red; finally, the tomentose, the semi-tomentose, and 
the glabrous varieties—one might, perhaps, infer from 
this richness of varieties that there must be in India 
some centre of wild pummelo, from which all these have 
originated. Yet nothing appears clearer than that the 
pummelo proper is of recent introduction in India, by 
way of Batavia and Calcutta, and perhaps also southern 
India. 

From all that can be gathered, it appears likely that 
the pummelo was evolved, or at all events got its modern 
characters fixed, in the Malayan archipelago. It should 
not, however, be supposed that India was incapable of 
evolving a pummelo of its own. Three hundred years 
ago, the Emperor Baber attempted to describe the 
amilbcd. This appears to have originated in a yellow¬ 
skinned variety of some sour orange, not improbably a 
close ally of the C. anrantium sinense, Gall. It has a 
closely fitting skin, an orange or white pulp, and a leaf 
with the characters of the Malta orange leaf. Three hun¬ 
dred years ago, it appears to have been uncommon in 
India, and even now it is cultivated more as a curiosity 
than for commercial purposes. Being sour, and there 
being many other sour citrus of a more convenient 
size, it has never become widely disseminated. Never- 
theless, pi. 67 shows an amilbid which is larger than 
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the pummelo proper or shaddock of pi. 92, and in Pondi- 
cherry, I found a still smaller pummelo, with a girth of 
only twelve inches, that is, half an inch more than the 
yellow orange of Kandy. Had there been evolved a 
sweet and sub-acid amilbM, the further elephantisation 
of this citrus in India would have become easy. Of the 
amilbeds figured, one had eight pulp carpels, and nine 
others from eleven to sixteen carpels, while of the pum- 
melos proper, one had thirteen carpels, and six others 
from fourteen to twenty-one, so that the hugeness of 
the amilbids and pummelos may be due, not only to 
excessive growth of all parts, but also to a sort of 
doubling, or proliferation of the carpels. In that case, 
the outer skin would have either to burst, and so lose 
one of its great factors in the struggle for existence, as 
I have attempted to show in the chapter on Morpho- 
or it had to expand and make room for its mul¬ 
tiplied contents. The normal number of carpels— 
five—I have only found in the diminutive qumquat; 
in all other citrus there has been a multiplication of 
pulp carpels, until we reach the largest number in the 
pummelos. 

In accounting for the size of certain citrus, we 
should not lose sight of the possibility of their huge • 
ness having been originated by a fusion of two ova'j'ies 
In pis. 223 and 224 are figures of double lemons, 
which I got from the Etawah jail garden, and from 
the English shops; one had no seeds ; but in the 
English shops I came across two others, both of 
which had seeds. It is therefore not unlikely that by 
sowing seeds of double citrus, and by selection, 
eventually a large and perfectly round fruit may be 
obtained, which may have ceased to show any trace of 
fusion of the two ovaries, except in the increased 
number of carpels, and size of the fruit Pis. 72 and 
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83 show pumrnelos with a suspiciously elongated 
centre, which probably tells a tale of its birth, although 
its exterior may have lost all trace of its origin. 

Finally Dr. John Shortt, writing from Yercaud, in 
the Shevaray hills, says “ We have the pummelo, which 
fruits largely, some weighing four or five lbs., but 
worthless, as the pulp is acrid, bitter and sour. The 
pummelo is a most delicious fruit, about the coasts of 
South India, both the white and the pink varieties; 
but plants or seeds, introduced up here, from excellent 
fruit-bearing trees on the plains, become worthless 
here. It is apparently the fault of the soil and climate. 
Our pumrnelos are not wild kinds, but of the best 
cultivated varieties. When brought up here, they go 
like that.” This shows how cautious one should be 
in declaring a citrus wild simply because it happens to 
be acrid and uneatable; all fruit trees are liable to 
variation by change of climate and soil, but there is 
none perhaps which is more sensitive of change of 
soil and climate, than the sweet kinds of citrus in 
cultivation. 

Pis. 59 to 92 give figures of amilbMs and pum- 
melos. 
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CHAFTHR V. 

Tin; “MMAUv" <>|5AX*,f -.. 

In lialjcr’s in«*nii»in; lh«- ful!rnvin|» <u:ruf'.. which is 
statinl t<» have la-cn naiii hy Hiimayunn : "In lh:n_;fa! 
theft; art; fniics whit h have an at itl llavttur, thnu^h 
tht;y an; not of etjnal esfellenre with the ammiphixl 
(sweet lemon). 'I he tine is kamiMi, the oilier is tin; 
Sihnkrth, ami are larj^er than the tirange, hut art; not 
sour. 'I hi: latter is foimtl in nenjLjal at tint; villa}(e, 
calletl Senarj.»ain, ami even in Senar^ani it is fmiml in 
the greatest [lerfeetion only in one |ilact;. I'here is 
no jiliasanter fruit than the SKtmfi rf/t" 

There is hartlly any reason t«» tlouln that the 
sitmtereh i%ni\ hhtnMt of Hurnayoon are tin; mnfam 
ami tif nimlern Imlians. I he Bengalis still call 

the sunhtm tif Sylhirt am! the Khasia hills, hy the 
name of htmlah hrmhao, is a sort t>f generic 

namt*, winch Bengalis use fora// kimls t»f citrus. It is 
a ccirnurtitm of iimo, ami in the chajiier of tierivations 
1 have entlt.’avoured to trace the tirigin of iht: latter 
designation. 

AIwut 300 years ago the tm/itm rirangt; apjit ars 
to have lieim ran; in India. Then it apijeafeil to 
have fouml Its way only to Bengal, ami even then; 
to have l>t;en limited to one narticular locality, Smar- 
gam. At the iireseni day it is to Im; found almost all 
over India. In the Khiisia hills, am! further north ami 
to the west, in Bhotan, Nepal, ant! Kumaon, it grow.s 
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in a semi-wild state. In the chapter on tlu; cultiva¬ 
tion of the citrus, I have tUtscril>etl the motU: of raisinj^ 
it in the Khasia hills. Primi judginj.j from its 
numerous varieties that now exist all over India, and 
from its semi-wikI state ail aloiig the north-tsistern 
frontier, it might appear an indigenous type of orange. 
It is not improbable, however, that it only ijecame 
naturalized there at a very remote i)eriod. 

In Lahore it is now called Xvtrwd! or .¥////<,»/fi/'ti. In 
Delhi it is grown extensively under t!ie name of 
sintra or Tungtta. In Bengal under the name td 
kihnlah. In the Central Provinces it is largely grown 
as the sitnlara orange. In South India, umler various 
other names, and in Ceylon, under the name of Jthm 
narun, and also khnda Jidrun* All tiu;.se ar<t 
varieties of one and the same orange, most commonly 
known by the name of simtara, a pleasant mixture of 
sub-acid and sweet pulp, enveloped by a vtty hme 
and aromatic skin. It varies from the vrrry sweet, 
such as the sdiitolct of Butwal in N«;pal, to a sour- 
sweet orange. I'lie surk/i nimboo, the hasura, and 
the kumquai, I consider as varieties much allitxi to the 
simtara orange, all three an,* tpiite sour, and mtvc’r 
sweeten. 

Although in many [arts of India it is grown sale 
by side with the i’orlugal lyjie of oranges, t he shnhtm 
is a totally different kind of orange, aiui h.is scarcely 
anything in common with them, tnon: than llie 
characters of the genus. 

We are now beginning to see through the tattgle of 
sxmet oranges, and are aide to separate thr:m itilo two 
distinct types—the Portugal or Malta orange t)p«- 

* Both these Ceylon varieties arc pictured in Mi'*ii 
CJallery, No. 226, Royal Gardens, Kcw. 'I'he Av/ida //.hun, 1 j the 
i'rsM orange The other is the /tiwa narun. 
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(C. aurantiiiin sinensc, Gallcsit)), .mtl the Simtara 
tyjx: (C. uurantiuni sinense of Rtiiiiphitis).* 

If this typo of oran^^jt; wort: «l»taina1>!t: tin the 
Western coast of India, at tht: same time that the 
Arabs took from tht;n: tht; Seville orange further 
West, they would have prtibably alsti taken it, 
although tlie Seville orangt: is, perhaps, ont: of the 
hardiest known varieties. 

If it were easily tihtainalilt: in China or elsewhere, at 
the time iht; Portuguese inirtwlncei! the ('. aurantium 
sinenst: intti Portugal, they probably woultl have 
intmtUuasl this also. 

'riien; i.s evidttnee, ho%vevc:r. that the shnfara type 
of orange ilid not gel tt> Murojjc till imirh later ; as I 
saiil, Risso, in his monograph, gives only twt» pl.aies of 
what I lt>ok uptm as this tyjit: of tirange. 

{a.) Jiii^itradien e/iinoii (pi. 94. fig, /'). -I-eaves 
small, tival-acnte ; fruit small, round, oblate at the base, 
slightly depressetl .‘U the summit, reddish yellow ; skin 
thickish ami spongy, lightly atiherent to the pulj>, 
which has large ve.sicles, tlivitled into eight f|uarter8; 
juice acitl, and slightly bitter. In South Europe it 
resists the winter.s. In August the fruit is cftllected 
to eamly it. In Paris it is very rare, as the demand 
for it is small. 

'File Hazara orange of India (pi. 94, figs, a to d), ,a 
sour kind, would fit into Riski’s description of the 
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It resembles the B. chinois, and many consider it only 
a variety of the former. In Ris.so’s time a variety of 
this, marked {«) in his work, was much multijilietl iti I’aris 
on account of its smallness and beauty (often no !ar|jfer 
than represented in the plate). A variety of it existed 
in Italy, but was .still very rare. Risso having; given 
only two plates of this ty{>e of orange has some .signi¬ 
ficance. It was then only recently introduced, and 
there was little time y(;t for new varietie.s to have 
come into existence from seed. 

The “ B. feuille de myrtc; ” corresponds almost 
exactly with the Mandarin orange, which has an 
exterior so shiny that it looks as if it hatl l»een var¬ 
nished. Risso and Poiteau publishcti tln-ir mono 
graph at the beginning of the pre.sent century. 

Great confusion has arisen from trav<'lleni in the 
Eas»t mentioning only a sxvect orange that th«*y may 
have come across. In the " Penny Cyclf>p.edia " the 
following occurs : “ Captain Turner, in the account of 
his journey to Teshoo Loomboo, mentions tin* firange 
as delicious ; and Mr. .Saunders, who accompanied 
him, describes many orange and linu* trees as found 
at the foot of the hills in ajjproaching Huxadwar' 
Alph. de Candolle, at j). 185 of his "Origin of Cul¬ 
tivated Plants,” repeats this |>a.ssage, {|Uf)iing it from 
Royle's " Illustr. of the I limulaya.s." 

There is little doulit in my mimi that the sweet 
orange here mentioned by Captain 'Purner is that of 
the simlara type, as even up i(» this tlay it is grown 
in those parts in a scmisviid stale. 

It would appear that Ixjtanists have either over¬ 
looked the fact that there existe<l hvo types of sweet 
orange, or may have thought the <listimaion miim 
prtant. In truth, neither of them is tpiite .sw« »'t; 
but a mixture of more or less sweetness, with tiiore 
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or less suh-acidity, acc<jrdin^' to the soil and climate 
and amount of cultivation they may la; sulyectcd to, 
and their dej^ree f>f ripemtss. I'ni-ipe, they are both 
acid, the, acidity decreasin ,4 ami chan] 4 ifijf into su^ar 
as rijaaiess proceeds. 

'riar .sweetest oninge of tin; shniara t)'jje is that 
known as tlu: Huttoai orangt*. Natives also call it 
sun/oia/f.or .uh/ftnoren. ihiiwal is the district on the 
borders of Nepal, where it j^rows s»'mi wild. The 
.sourest varieties of lids type are the acid mrkh 
nimhoo of the natives, and alsti the hazard, or qum- 
quid, <»ran^t;. As 1 .said, these never sweeten. 

.Sir J. I looker, under the heatlin}^ of *' Citrus auran- 
tium," says it is found in the '*!lol valleys along the 
foot of the Himalayas, from tJanvhal ea.slwards to 
Sikkim, and in the Khasia mountains, A .small, 
shriider tree, dowering in the rains am! fruiting after 
them, growing, when- 1 found it, in the very bottom 
of valktys, and where it did not occur to me to doubt 
its being indigejiotis. 'riu’ frjui was somewhat flat¬ 
tened, or nearly globost% about two inches diameter, 
high colouri:d, and uneatable, being (if I rememl)er 
aright) mawkish and latter."* I Us staling that it w.xs 
“a small, slender tree" inclines me to think th.at he 
was describing a sour orange of ilu' shtUara type, m 
all the varieties art; sltmder with small flowers. 

As to its flowering in the rains, a/i kinds flower more 
or less in the rains, but ilunr principal sttason of 
flowering is spring. 

I shall endeavour to give a detailetl descrii>ti*Hi of 
the sutdartt type of orange ire*;. A small, slender 
tree, with slender lanceolate leaves, soroeiime.s as small 
as those of the common myrtie, and with a very fli.s- 
tinct, strong scent; flowers small, the main crop ttf 
• 1 rcjwat this extract here far the take of convcnicntc. 
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which come out in February or March, and tlu; after, 
or Diimrcz, cro]) in Jiim: or July, duriiif^ tlu; rains; 
fruit varies in shape, from the flat oblate-j^lobose to 
the pyriform, sometimes quite smooth, at others sub 
warty. The colour varies from orange-yttlhiw to 
lobster-red, and sometimes in part to tomato red ; it 
is mostly baggy, with a loose skin, somdimes so locjst; 
that the pulp-ball xmbhlcs insidt; it ; the white pithy 
part between the rind and the; pulp is fre<[uently 
almost absent, and the large oil c<;lls of tlu; rind can 
be easily dissected into Ijalloon-shnpetl vesich's ; the 
colour of the pulp is often much dceiter than that t»f 
the bloodle.s.s kinds of the Portugal tyjH:. 'Fhe flavour 
varies from very .sweet to a mixture of sweetness and 
sub-acidity (which most of them h.ave), and to a jnire 
acid. The centre of the [)ulp is mostly hollow, and 
the carpels loosely adherent. 'Fhe s<;eds art; gre;en, 
when cut. 

It is possible that this type of orange may l>e intli- 
genous to the north-eastern bord<;r hills of Imiia, 
but jmobably it was naturali/.<;tl then; at a very rt;- 
mote period ; that it originally came from China, {>r 
Cochin China, eith<;r dir{;(:tly across the bonier or 
by way of the Malayan peninsula. 'Fhe reastms for 
taking this view are given in tile chajjter on the 
Origin of the Citrus. 

De Candolle, under the heatling of''.Swi;*;t Orange,*' 
states : “ Royle says that sweet orangi:s grow wild at 
Sylhet (meaning no doubt those of the sitnlam type*, 
now still .semi-wild), am! in the Nilgiri hills, but his 
assertion is not accoinjianied with sufficient tletid! to 
give it importance. - . . On the otlier hand, 

Brandis and Sir J. Hooker do not mention the sweet 
orange as wild in British India; they only give ii a-, 
cultivated, Kurz does not mention it in his ' Forest 
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Flora of British Burmah.’ Further East, in Cochin 
China, Loureiro describes a C. aurantium with sour- 
sweet pulp, which appears to be the sweet orange, and 
which is found both wild and cultivated in China and 
Cochin China. Chinese authors consider orange trees 
in general as natives of their country, but precise in¬ 
formation about each species and variety is wanting 
on this head. From the collected facts, it seems that 
the sweet orange is a native of Southern China and 
Cochin China, with a doubtful and accidental extension 
of area by seed into India.” 

It would have been much more interesting if we 
knew, as I said, to what type of sweet orange De 
Candolle refers in the foregoing. With regard to the 
simtara type of orange, his conclusion would appear 
as the probable one. 

He goes on to say, “If the sweet orange had been 
cultivated in India, it would have had a special name 
in Sanskrit; the Greeks would have known it, after 
Alexander’s expedition, and the Hebrews would have 
•early received it through Mesopotamia. This fruit 
would certainly have been valued, cultivated, and pro¬ 
pagated in the Roman empire, in preference to the 
lemon, citron, and bitter orange. Its existence in 
India must, therefore, be less ancient.” 

I would here mention that although India is a very 
small word, it means a very big thing. I believe that 
Alexander’s expedition did not reach much beyond the 
Indus, and in those days of difficult communication, 
.although the siinfara orange may have been already 
naturalised on the eastern border, it may not have 
reached Western India. Even at this day, although 
it is semi-wild in the east of India, it is scarce in the 
west For similar reasons, both the Romans and 
Hebrews may not have got it Its extensive and 
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semi-wild existence on the eastern border certainly does 
not indicate a very recent introduction. 

As to its Sanskrit name, I have made great efforts 
to ascertain whether the words narang, or naranghi, 
and suntara may be of indigenous or Sanskrit origin, 
but from the chapter on “ Derivations of Native Names 
of Citrus,” it will be seen that this question is pretty 
much where it was, that is, not satisfactorily solved.* 
In the appendix and chapter on derivations, I have 
given every information that I have been able to collect 
on this subject, for the benefit of future investigators, 
as the derivation of native names may throw some 
light on the source from which the various kinds of 
citrus now in India came. Suffice it to say that the 
suntara orange appears to have been known on the 
eastern border from pre-historic times. Whether it 
came from a distinct sour variety I am unable to say. 
This I know, that at the present day, there appear 
to be various sour varieties of this same Shntara 
type, viz. ; those called kumquat, hazdra, and surkh 
nimboo, and not improbably Sir J. Hooker may have 
come across some of these, and which he describes as 
“ a small slender tree, in the very bottom of valleys, 
along the foot of the H imalayas, from Gurhwal to the 
Khasia Hills, with fruit about two inches in diameter, 
uneatable, mawkish, and bitter.” This type of orange 
is shown in pis. 93 to i i6a. 

It should not be forgotten also that certain animals, 
especially parrots, are fond of the citrus pulp whether 
sweet or sour, and are quite equal to carrying its seeds 
to long distjances. Moreover the flavour of the orange 
pulp is liable to great change, according to soil, climate, 
&c. 

* Perhaps Rumphius may again help us by his mentioning the 
seng-cam of China. 
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Taking everything into consideration, including the 
information collected from Rumphius’s “ Flora Am- 
boin.,” it is not improbable that the suntara orange 
also had its cradle in southern China; but as the dis¬ 
tinctive name Sinense is already applied to the Portugal 
type of sweet orange, it would be well to distinguish 
this by some other appellation to prevent further con¬ 
fusion. 















CHAPTER VI. 


THE KEONLA* AND MANDARIN GROUP OF ORANGES. 

These varieties of oranges, with others, are much 
allied to the sttntara race. They are totally different 
from the Portugal orange type. Although in Uppei 
India natives make a distinction between a suntara 
and a keonla orange, the Bengalis call the suntara 
of Sylhet kamlah lemboo. Then, although nardnghi 
is a generic name for oranges in general, there is a 
variety, belonging I think to this group, which natives 
call nardnghi proper; others call it naringhi. But 
there is so much confusion in the names of the 
Citrus in India that, as a rule, no reliance can be placed 
on vernacular names as affording distinctive characters. 
Then in Ceylon they have the mandarin proper, 
but in the markets all the suntaras are called 
mandarin oranges. 

Although there may perhaps be varieties which may 
be considered as on debateable ground, the keonla 
orange is quite different from the suntara. The 
leaves of the keonla have a different scent, which when 
once recognized is not to be mistaken. Moreover 
the shape of the leaf is generally different, distinctly 
crenated and not pointed, but usually emarginate, as 
shown in pi. 124, figs, c and d. The principal dif¬ 
ference, however, is in the fruit. When ripe, it is 

* Keonla or kamvla are only corruptions of kdmala. 
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chagrined and much redder than a siintara, and 
unless over-ripe it is so sour that it is almost uneatable. 
Natives don’t think much of it, except for keeping 
after all other kinds have gone out of season. They 
either keep it for a long time on the tree till it sweetens, 
or collect it and keep it in its cut state until it becomes 
sweet. It is usually a very good cropper. 

There are many varieties of keonla in different parts 
of India. Whenever I could get the leaf also it was 
not difficult to group a specimen ; otherwise I have had 
to rely on the name given to it, which is often decep¬ 
tive ; or on the greater redness of the exterior, which 
is more of a lobster red than of a yellow orange. 

The distinction of one kind by the name of 
narlnghi is not of much value. It may be a variety 
that sweetens than the keonla proper. It is, 

however, rarely found in the markets by this name, 
but only in collections in native gardens. 

In the Saharunpore Botanic garden, and in the 
Delhi public garden, I came across a variety called 
kokni, shown in pi. 127. The skin is very oily and 
strongly aromatic, and the leaf has more of the keonla 
scent than any other. It is redder than the kiimquat, 
which never sweetens, while the kokni becomes sweet 
It is not common, and I have met with it only in these 
two places.* 

Another variety is that called rhhmi, shown in 
pi. 122, figs, a and e. This name is sometimes given 
to that called hazkra, which latter is either the 
kumquat itself, or an enlarged variety of it The 
rhhmi is a very curious orange. The typical form 
is very flat, and with many folds, not unlike a tomato. 

* In Rumphius, under aur. verrucosum, occurs a very small sweet 
orange from Madura, aur. pumilum Madurense. It may be this.— 
Vide Appendix 41 {m). 
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Its apex or distal end is often so n;d that it is not un¬ 
like the colour of a red tomato. It .sweetens lal«- anti 
is not very juicy. Its leaves have; the. kcon/a seejil. 
It is not common and only found in collections in 
native garden.s. In Kandy they called it hctu-^ndriin. 

The Mandarin orange proptir, I think, Itelongs to 
this group, but is a totally distinct orangt;. I h«;iit;vt! 
it to be the same that Ri.sso callisl Hii^anidkr h 
feuille dc inyrtc. Its e.xterior is .so shiny that it lot»ks 
as if it had been varnished. PI. ii6(a) is taken 
from the Flor. Amboin., of Rumphius. He calls it 
Atirantium sinense. H is description of it coincides 
with that of the suntara orange of India. Lonr<tiro 
refers to this plate under the name of Citrus ludn/is, 
and De Candolle, under the name of Mandarin, gives 
Loureiro’s botanical de.signation. Lour(-iro, htjwever 
says that his C. nobilis agree.s most with the A. 
sinense of Rumphius, but even this, he says, does not 
coincide with his description of C. nobilis. 

A. de Candolle, regarding this vari«:ly, says " 'This 
species, characterized by its smaller fruit, uiuiveit tm 
the surface, spherical, but flattened at tin; toj>, ami of 
a peculiar flavour, is now prized in Kurope, as it h;is 
been from the earliest times in China, ami Ctjchin 
China. The Chinese call it kani* Rumjihius had 
seen it cultivated in all the .Sunda isl.tnds, ami says 
that it was introiiuced thither from China, lint it had 
not spread into India. Ro.xljurgh and Sir j. Hooker 
do not mention it, but Clarke informs me that its 
culture has been greatly extended in tlie district of 
Khasia. It was new to Ruropean ganleners at th*; 
beginning of the present century, when Andrews 
published a good illustration of it in the ** Botanist's 

* Rumphius says the generic name of the orange in Chinew is 

kam. 


OnifijCt's and f.etmms of Imii.t. 

Rfj>ository " (j4. 6 oH, veil, ju. j (/ uk imu; ;iuhe' emd 
this chaptt'r. j». 5 ;.) 

It vvtiiiid ajijH-ar that two ilistijift ilsini'*. an; hi;n; 
mixctl iij*. riif! e>it«! alhuloil to }>y K<im|4i!ijs apjKsir.s 
toht! a shntfint jirojM-r, ainl ihr on«- •■xii’iisivi ly grown 
in thi* Khasi.i hills is also a iunfara projior, although 
not having sorts all (hr vari' iirs grown on those” hills, 
I cannot say whrihrr th« y }iav«- iln'H’ also the; true; 
rnanelarin. iiowrve r, ha<i ilse-y it t»» any I’xirnt, it 
vvoiiltl re-riainly have* hninil its way to ihr I aicntta 
tnarkrt. 

In l.utknow in sHfit I imroilne eel ih** inatselarin 
orange*, tetgrihe r with ih'” Malta eirangr an«l irnson, 
ami frenn ihrre* it has he’e n ilislrilmir*! i«» tnany othtT 
jilacrs, N«‘ifh«’r at Ltir know nor at Mi.iwah tloi*s this 
varirty «lo wi’ll, 1 he- Ma!s4ari« ir**** is ve ry eirlicaut, 
anti although the* muhttit of Syilu l .in<l of Kagjirsrr, 
timl the* kcanh thi wrll ih«*r«*. this t hoirr varioly 
(niantl.irin) is Iialf killr*! rvrry ye ar hy the* hot winds, 
artel its fruit wlu n unripr is ve ry senir, ami whrn 
ripe* alniosi jtiirrh's*., s»i tli(trr« nt freint its tirlicious 
fruit wltm greiwn irt a suitahlr t limalr ami soil. 

In Crylern I fmintl th** irttr manilarin in the 
ihtratlrniya IfoianiK: tiarelrn Ur, J rim»'ii informed 
mr that, in tS.|-, H,H, Ibrahim l*asha »if Kgypl, srni 
a otllrction of or,mgr plants to I’rra«l« nija, ami that 
prcdably this trurr inantiarin may hat«* ee»mi: ihrre 
%vith that cedlrction. Ibith ill*' sce nt of its haf and 
that of im rind, w«?r»? unmistakably thtis*; of a true 
mandarin. I did not, howrvi r. »»■*; it anywhrn: out 
of Peradeniya, ami the or;mg» s in ilv C »d*»infai and 
Kandy markets, which go by ihi* name of tttantJarini, 
are only varieties of the ffttttam atul Irmdnt tiratigcs, 
and noi i$-ue maminrtm. 'fhe wUiary fruit ! found 
on a tree at Pcradcniya teas gmad, and probably this 
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variety would suit the Ceylon climate, if it were taken 
up by planters. There may be many other parts ol 
India, free from too much cold, and from hcjt wimls, 
which might also suit this choice orangit. I don’t know 
whether it has ever been tried in the Central Proviiict!s, 
the black soil of that country might suit it. 'rhere are 
some varieties of oranges which suffer much by change 
of climate and soil, others don’t change;, am! lastly, 
others vastly improvt;. 

The leaves of the mandarin are the smallest I 
know. Some branches arc covert;d with leaves m»t 
larger than tho.se of myrtle. Its typical leaf is pointed 
and more like that of a suntara, and hardly t;ver so 
emarginate, or crenate, as those of the keonla oratige ; 
their scent, however, is sui j^encris, anti wht;n t»iu t; 
tried, can be recognized again by the same jierson 
with his eyes shut. The scent of the rind anti the 
flavour of the pulp, in a perfect fruit, such as ilut <; 
found in English markets, are also vf;ry distinct, 'rhe 
fruit also of the mandarin can be rectjgnized by its 
scent and flavour alone. 

{iSfoia dene, I have looked at the illustration tif 
the Citrus nohilis —mantlarin—mentiontsl by Di; Can¬ 
dolle, as given in Andrews' “botanist’s Repository," 
pi. 608, British Museum. 1 was startletl tf» fiml it 
called mandarin. It does not in the least rteatinlilt; 
the mandarin orangt; tree, neither in leaf, flower, 
nor fruit. 'I'he leaves, as givttn in the plate, are 
immense, and nothing like those of lite mandarin 
orange known in Europe and India, 'rhen ilu; colour 
of the fruit is given as an Admitting 

that the illustration may have Ijecomt; tliscolcmreil by 
time, although all the others appeared to have retained 
their brilliant colouring, then even tin: .size of some of 
the fruit is enormous. It does not corre.spond to any 
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mamlarin in nnnmt’rt!*-, or to any whkh I liavo set-n. 
'Flu; tni<; in.uul.u'in i. n«»!r«l fur t!j«' Miitiiiih'fi of its 
leaves, whal Amirews' t iirus van l»e I do n«»t know, 
rile only (Jllier illuslration ol i ilrus in ih*- kej)o,i{i>ry 
is ihat of a llei’j^amol, whieh i'. like oiv. .md therefore, 
il is jirestunakle, ihe ilhistr.itioii in «jne ,iion mnsl !«; 
like the one which Andrew .. or hi. arii 4 |>.iiniei); but 
it is vi-ry difk-rmi from .1 ini'- inajidarin, as we know 
it now. 

In the " Bot.mical Rei^j .ter. ” vol, 211, I tsum; 
across a m.uul.irin or.mge, which looks more like the 
real ihinj^. Its fruit is jii« lured about ;| inches in 
diameter, anti its leaves are more like tlne.e of |)l. 117, 
fig. (, ami jil. iiH, figs, r and // of the Allas, 'fhe 
“ Ikiiankal Register ' adds that this is “ the variety 
m/mtr, ami tliai in Andrew s’ “ Re|*o ,iiory/‘friS, the 
variety vutjvr i. given, which sonieiimes has a 
di.inteter of fivi- iin hes. and istjf .i dee|i saffron eolonr, 
and flattened,' Both v.iriefie, were introduced initi 
ICngiand hy .Sir Ahraham I fume. J'he /dnw of 
Ihmna has a very wide and flattened fruii. as seen in 
|»L 12h, figs, <1 ami h. iCan this }«? any con¬ 

nection of the variety m*tp*r menijoned alaive i*| 

In Balter's nu’inoirs |Aji|«emIix. Xo, i (//I | in a note 
hy lltimayoon, the himi/a// i» only inenibnetl, »ts 
“growing to the si/e of an orange ; many hold it to b; 
the larger lemon, hut it i * inuclr jdeasanief than the 
lemon. Il has mg an eh;gant agjic aranee or sliajie.*' 
Nothing can made of these few lines, Imi I Iiimayoon 
was evidently allmling to some t itrus which was stair, 
much like our intulern Hf* ntentiems the 

suttlara also, liy the ttaiWT of Mtmffrrh, and sayu 
there Is no j»leas.imer friiii than the iaiier. It would 
a|){j«ar that in Mtimayrrons lime. l»oih thrstr were 
known in Bengal. 
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It should be here noted that Baber mentions a 
“sengtera,” which the translators call common orange 
vide Appendix No. i {d). Not much can be made of 
Baber’s description. He says it is like an orange in 
colour, like a smooth citron in shape, and acid. This 
would correspond more with the khatta, and probably 
that was the reason why the translators thought it 
the common orange (?). 

The keonla and Tnandarin group are given in 
pis. 117 to 128. 


CHAPTER VII. 


THE JAMBHIrI group. 

Natives of India give this name in different ways, 
as jamir, jamiri, jambJuri, or jambira, and also 
zamirt. Although by some, limes proper are mixed 
up with this group, it is mostly a citrus with rather 
orange characters, such as are shown in pis. 131 and 
132, which goes by this name. Even in the days of 
Baber it was this particular group, it appears, which 
went by the name of jambiri. He says in his memoirs, 
that the jambiri is an acid citrus, of a deep yellow 
colour, “ resembling an orange, but which is not an 
orange.” 

From a commercial point of view it is not in de¬ 
mand, and, therefore, it is mostly found in gardens of 
native collectors of fruit trees, and grown more as a 
curiosity. From a natural history point of view, how¬ 
ever, I think it a very interesting group of citrus. 

The general character of the fruit and foliage is that 
of the keonla and sicntara oranges. The flowers I 
have not seen, excepting in that of Hagkala. The ex¬ 
terior of the fruit varies from smooth to chagrined and 
sub warty. It is mostly mammillate. The colour of the 
rind is either lemon-yellow or orange colour. Some 
have a curious y^ww-coloured epidermis, like that of a 
potato. Whether this is an excretion formed by some 
insect or not, I do not know. I have not, however. 
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seen it in any other typt;.* The colour of the pulp 
varies from white to with an oran;4:(: and to 

orange. All are sour, and never .sw<;eten. and ilu- 
internal arrangement of the pulj) is lik<‘. liiat of a 
keonla or suntara orange, 'rhe leaves 1 have seetJ n-- 
semblc mainly those of thegroup, <;xc<-pting that 
of pi. 136 from Hagkala in Ceylon. Some of tlu! leaves 
of this were enormous. This may Ik.* owing to climate 
and excessive moisture, or to their growing on young 
luxuriant shoot.s. Several kinds of citrus on the young 
shoots, which grow from the base of the .sterm, often 
produce unusually large leaves. 'I'he flow<TS ant! 
young shoots of this idagkala tree were tingetl purple, 
and the pulp pale orange. 

Whether this group has any connection, by desc<*nt, 
with keonla group of oranges or not, it is impossible 
to say. Direct experiments in crossing the <liffereni 
varieties of citrus may possibly throw some light on 
this point. 

Many authors give this name ofas of .San¬ 
skrit origin, and, therefore, conclude that it is iniltpr- 
notts to India. Others deny that any genuine Sanskrit 
work makes a 7 ty immtiem of any citrus wlialever.f 
Supposing, howev<;r, that some Satiskrit work tlid 
mention the jamhhh'i, it is n<;xt to imjKmsifikr tfj make 
out which of the many Indian v.irh-iics nf eitrtis is 
meant. Brandis gives the lime [irojjer, the knj^hzi- 
nimboo, the Sanskrit name of Jamblm, imt natives 
give thi.s name mostly to the form.s on the plates mini- 
tionecl, which are not those* of the 
Moreover, it is doubtful whether the lime proper is 

* In another place I mention that a houth Amcfican KcnUttfnati 
informed me that in Monte Video they have good «rangr?i, whkh 
are bmvn externally, like the brown apples of the English’ silops. 

t Vide Chapter on “ Derivations of Citrus Names." 
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indigenous. In addition, English writers have often 
given the name of lime to citrons, lemons, sweet 
lemons, sour oranges, &c., so that it is impossible to 
make out what is really meant. In this work by lime 
proper is always meant the kaghzi-nimboo and its 
varieties, which corresponds to the Montserrat lime, 
and to the Limonellus or Lima tenuis of Rumphius. 

What I consider specimens belonging to the group 
of 'Qdhftr's jambiri are given in pis. 129 to 138. 
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CHAPTER VIII. 

THE CITRON GROUP. 

The Emperor Baber in his memoirs, under the head¬ 
ing of “ taranj,” says that " the inhabitants of Bajour 
and Siwad call it ‘ baleng.’ On this account marma¬ 
lades of citron peel are called ‘ baleng-marmalades.’ 
The Hindostanis call the ‘taranj,’ the ‘bajouri.’ It 
is of two species : one is insipid and sweet, but of a 
sickly sweet, and is of no value for eating, but its peel 
is used for marmalade. The citrons of Lemghan^t are 
all of this sickly sweet. The other kind is the citron 
of Hindostan and Bajour, which is acid, audits sherbet 
is very pleasant and tasteful. ... Its skin is rough, 
rising and falling in knobs. Its extremity is thin and 
knobbed.” 

In Mangalore the citron is called “mauling,” and it 
is not impossible that this is only a transformation of 
the “baleng” of Baber, or vice versa. The Arabs 
were among the oldest traders on the western coast of 
India, and the modern Malabari Moormen of that 
coast are probably descendants of those Arabs. 

Sanskrit scholars say that the word bajoura comes 
from the Sanskrit bija-pure, “full of seeds,” which 
both the turunj and the bajoura of India often are. 
But from Baber’s memoirs, it would appear probable 
that the “ bajoura ” is so named after Bajour, a district 
on the N.W. frontier.* 

* Vide Appendix, No. i {c) 
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Sonu' ii.itivcH f’onsitlcr tlu* inrunj and thr hajonra 
as one and tin; saiiM- thinj,'. !?in mnsily natives rail 
tin; n al citron tnrnnj, and an interinediale form he- 
twi’cn this am! the leimm hajonra (a sort of citron- 
lemon). 

In Kandy tin- citron hy some is ralh d naflcrnn, by 
olln-rs shlerun. 

In Concani, I am informeii, it is ralletl mauhng, and 
in 'rnlii, nitifa/a. 

Mr. A. \'. (Inhlioy inf<»nneil jju- that, in llehrew, 
the citron is calh-d c/rei,’/ in Arabic, inrun/: am! in 
Henj^ali, shttirunj. !!y another j^entletnati I was in- 
fonm-d that inrun; is a corrnptiojj of the Arabic 
word nirnj, ami tneans a ienton. Hiruj ant! airog, 
or however, have a family reHeinblanc e. 

Sir j. ! looker, under the lo ading of ** i'itrus Mmlica, 
Litin.," .states : "Young s!if»o!', glalirous, jatrjih', leallet 
glabrous, Ihiwers often unisexual,* j»etals gener.illy 
mort! or less gink, fruit glolaise, ovoid, or oblong, often 
nianintilhitc- at thi; agex. hound in tint valleys along 
the fmit of the Himalayas, from Hurliwal to .Sikkitn, 
ascending t<) .^.oexj ft; tin- Kha-da mis., liarrow mts. 
{Koxliurgh), Chittagong (Ibf. and I'.).and the Western 
(diAts, .and SaljHira rang** in Cr-ntral India " 

“ A shrub or small inte, flowi-ring and fruiting at 
most seasons, growing when- I found it, tm sleep hill- 
.sides (in Sikkim). Leaflet 4 to ft in., elliptic ovate, 
or ovate-lam eolate; petioh? naked, or witiged, Mowers 
5 Ui to in a raceme, small, or middh’-si/eti. Siametts 
30 to 40.” Then follow the varieties, wltidt, h»* thinks, 
havit originated from the C. nirdtia, Litin., of which, 
he says, he found "one truly wild in Sikkim, with an 
oblong leaflet 4 in. long, margined j»etiole, pink flfiwcrs 
I in. long, narrtnvly dlipsokl rough fruit, ft in. long, 

* 1 have found mott citrus with male and hcrtnapbroditc fluwcrs. 
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of which the upper 2 ins. are contracted into a lonj^ 
conical mammilla ; the rind is very thick, and pul}) jjale 
yellow. The petals })as.s into stamens, which would 
sugge.st its not being indigenous; but I did not doubt 
its being so when I gathered it, mainly on dry sunny 
slopes, totally unsuited for any kind of cultivation, 
where it formed large bushes.” 

Of course, when a botanist says he found a cc;rtain 
plant wild in a certain place, he probably does not 
mean that it has been there from the beginning t>f 
time, or even from the very commencement of tlut 
citrus family on this earth. 'I'he site where .Sir J. 
Hooker found this wild citrus may have been the; 
scene of many previous changes, not only geological 
and meteorological, but also those produced by human 
agency. It may have been the scene of invasiotjs, 
and destruction by fire, and of subsequent new fort.'.Ht 
growth; it may have been the scene of peaceful clear¬ 
ings for villages, &c. In tho.se days I fancy villages 
were very primitive—such as might l)e made of wood, 
leave.s, and jierishable matt;rial.s. If the triljcs haj»- 
pened to be nomadic, and the site was abandoncal, in 
a very short time the j)Iace woukl latconu: rtdtjrestetl, 
and not a trace of such {jcrishable materials would 
remain. We can rarely know to what extent man 
and other animals may have ai<led in carrying seetls 
of plants from place to place. Whf) can te;il what 
part parrots, e.specially, have })layed in di.sseminating 
citrus seed, carried with the pulj) to their nests for 
their young, and dropping it on their way in various 
places ? 

Therefore, in most cases, it is next to im{«).ssible 
to decide, whenever a citrus is found wild anywhere, 
whether it was there, or in the vicinity, from the 

r 
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l)eginninfj^ of its family histf>ry, or wh<-tlu:r it bocame 
naturalized then; throuj^h the aid of birds, &c. 

From the description of the variety Sir J. I io(»k«T 
found wild in Sikkim, it would appear that it had 
alreatly f^one throuj^h a considtrrabh* amount of selec¬ 
tion ; but whether this had been naturally effe cted, or 
artificially by the aid of man, it is impossible to say. 
It should be rememlairetl that the citrus fruit, whether 
red or yellow, would hav«! been a very jsromiiient 
object amonjf the f^reen foliage, and would iherefort; 
have; attracted atu-ntion very t:arly in the history of 
man. b'rom the ihtscription of this wild citrus, I gather 
that it was neither more nor Ictss than a fully ileveloped 
iHruuJ—VL citron scarcely differing from some now 
found in cultivation.* 

'I’he first variety of lh«; Ci/rns mediea descril»etl by 
Sir J. I looker is: "Var, i, C. medua pnfer; leaflet 
oblong, petiole short, margined or not, flowers usually 
numerous, fruit largi;, oblong, or ovoitl, mammilla 
obtuse, rintl usually warUnl, thick, tender, aromatic; 
pulj> scanty, sub-acid,"—.Sytumyrns, " llrandis, !*‘or. 
Flor, 52, C, anrnntium, var. medtea; W. & A. I’rodr, 
98, C. mediea, Linn. ; Wall. Cal. 63H7; Dalz, .and 
liomb. FI. Supjji. 13- 'Hie Citron.” 

From a large number of citrus which I have exa¬ 
mined, I would think that the whole series, descentital 
proltably from the Citrus mediea, may be, perhaps, 
more naturally divisible into the following branches, 
although, of course, one runs into the other 

fia. Chhdnguni (or firiinitivu 
1. C, medka proper (Ci-j citron). 

Irons projjer). 1 b, 'rnrunj. 

[r. Madhkunkur. 

• Vidi Appendix, No. 44. 
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C. inedica, var. Ba-[a. Lemon-citrons. 

joura. Citron-lemons. 

{a. C. limonum vulgaris of 
Risso (Malta, Italian, 

and Portugal lemons, 

C. medica, vzx. limonum and varieties). 

(Lemons proper). b. Nepal lemons. 

c. Sweet lemons (not 
limes). C. Lumia of 
Risso. 

C. medica, var. Pum-J" a. Saddphal. 

melo-lemons. Attirra. 

"I.B.—It is doubtful whether the latter (No. 4) 
ht to be included in this group. 

'or reasons stated elsewhere, I thought it better to 
lude from the C. medica group the true limes (C. 
la of Roxburgh). 

'rom the citron proper to the lemon proper I have 
nd many gradations or intermediate forms, so that 
relationship is not difficult to trace. The most 
ful, however, appears to be that form which, in 
hands of the cultivators of the south of Europe, 
ibined all the best qualities of a sour citrus, viz., 
y aromatic and not too thick-skinned ; neither too 
;e, nor too small a fruit; abundant and pure acid 
e; and ease of propagation and cultivation. It 
tains all the good qualities in one fruit, making it 
most desirable variety for general cultivation ; 
ce its vulgarization, which, in other words, means 
: it became very common. A good thing is always 
emand, and sooner or later it must become very 
.mon, if it admit of easy propagation and cultiva- 
. This variety is the Citrus limonum vulgaris of 
30 , the sour lemon of Europe, and may be some 

F 2 
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smaller varieties of lemon of India. 'I'he I’Vench still 
call this lemon "citron." 

In the foregoinj' attempt at tlie classil'icalif in «)f the 
C. medial I have put the ehdngurd first, heeatise 
if it is not the .same pre-adamite eitron rontimied to 
our days, it is, in my ojiinion, pr<»hal>ly a r«:versiou of 
some cultivaual form to an ancestral iyp<;; that is, to 
a form in which, according to my vimv, ihi-re ha<l not 
yet heem ilevitloped a n*gular juice [>»slp, hut institail 
of it an inner whorl of rind, hroin the latter, as I 
havt; ventured to e.splain in the chapter on Morpho- 
logy, the whorl of carpeds, ctmtaining the juice vesicles, 
may suhsetiuently havtt fjecome tleveloped. 

'I'his Chtinf^imi, or jirimiiivt; form of citron, is 
.shown in platt; 1 39, fig. cr, and |»late i,|0, fig. a. Its 
leaves (that is, tho.si; sent with it) resemble mont ihost; 
of a citron than those of a lemon. 

I found that, jiraciically, natives much; a distinction 
bcftween the; tiininj and the imjoura. I'ht; largc;r 
sjiecimens, shown in plates from 143 to 147, and 
others, they call lurunj. 'fheir pul{i is usually .sour 
and dry, 'fheir skin i.s verry thick, giving the* pulp 
an insignificant position, 'riii; white part of tin* skin 
is of .a carroty consistence, aiul sweet. Not im¬ 
probably these large turunj may have been selec ted, 
and thenr skin thickened, as an article, of fcx«l, on 
account of its swectne.ss, while the pulp in these; may 
have been looked unon as of sc-condarv imoort.ince. 











69 


Th& Citron Group. 

The bajoura on the contrary, has a thinner skin, 
and a much larger pulp, with abundant acid juice. Its 
leaves usually resemble more those of the lemon 
than those of the citron proper, like those in plate i6i, 
figs, c, d, and e. 

Natives also make a distinction between the turunj 
and the madhkankur. The latter name appears to be 
of Sanskrit origin, but may be of recent application 
and a mere translation of the sweet melon-like 
character of the fruit. 

I may mention that many natives consider the 
bajoura as the real sui-gul of tradition, or needle 
melter. This would indicate that its juice is very acid 
and abundant. It is, not improbably, an intermediate 
form between the sour citron and sour lemon. Speci¬ 
mens of the bajoura are shown in plates 159 to 162, 
&c., while those of the madhkankur are shown in 
plates 171 and 173, and others. 

From Nepal I received a citron under the name of 
bhimra. I am informed that “Bhi'm” is the Hindoo 
Hercules. Although this specimen was small, it may 
have come from a tree bearing also huge citrons. 

To recapitulate, then : under the head of Citrus 
medica, we appear to have the primitive and pulp¬ 
less chdngurd; the uncivilized turunj, madhkankur, 
and others ; the semi-civilized bajoura, and the 
thoroughly civilized group of lemons. I have used 
the term “ civilized ” intentionally. The association of 
the different stages of this Interesting group with man 
would, I think, indicate that in his uncivilized state he 
cared little about the pulp, and only wanted something 
large, solid, and sweetish, to fill his stomach with, and 
satisfy his hunger, without much consideration of 
choiceness of flavour; the intermediate stage would 
indicate that man had begun to appreciate an acid juice 
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either for qucnchinf^ thirst in .sickness, m- {.>r t*th*T 
piirpostss in the arts and cookery, h’inally, tie- lemon 
.staoe would aj>iH-ar to indicate a largely e.stendrd use 
of an aliundani acid juice for the various piirpow ; of 
civilized life, and that man had ce.c.ed to em oura^e 
much any gnsit thickness in the skin, the latter 
becorninj^ now' a imicli less imporlant |*art of the 
fruit. 

'I’he specimens of citnm represf-nU’d in [dates frotn 
142 lf> J.jS I oht.iinecf from th«! Ilondsiy market, 
and I was told they came from thet jilaces mentioned, 
By Bassein is mcsint the [t!ac«’ of that name near 
Bomb.iy. With the experience gained from the fruit 
of the Mafia orange, as shown in plate 2t> and others, 
one nee«l be canifnl in acct:pling all these forms as 
[•rodiicts of tiiHlincl trees. Unless the fruit has heen 
seen on th«: in'e, and in different seasons, it is impos¬ 
sible to say whether two or more of these* Binnbay 
market citrons may not liavt; been the produce of e>ne 
and the .same tree. 

After having read all that has been sanl regarding 
the origiit of the C. mcdica, ami its derivaiiv es, 1 am 
still in cloiiht whether it is indigi nou*; in Imlia. It diars 
not apptsir to have any ancient San.skrit name, and 
the numljcr of varieties, if tht;y an: varieties, mi the 
western .sea-cotist is sugge-stive. It Is euri«ms that 
they shoultl be found on the area which came most in 
contact with foreigners. The huge swirl larii ty of 
Almora may have been easily introdmed from 
“Lemghanfit" on the Afghan Imrder, am! become 
further improved by acclimatization in tliat genial 
moist clime. 

It has been stated that the dims medka /w/cr— 
the citron-had already reached Italy from ^ledia, 
about the third or fourth century, and that the Jews 
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used its fruit in the Feast of Tabernacles. Now, in 
South India, near Cochin, there is a Jewish colony, 
established there, it is said, since 490 a.d. The Jews, 
in their own country, in Western Asia, must have 
used the citron in their Feast long before this date, 
and therefore, it is not improbable that the Jewish 
colony, when they emigrated to South India, took the 
citron with them, and sowed its seed in their new 
home ; it is a fruit which keeps long without spoiling. 
Nevertheless, if India ever possessed an indigenous 
citrus, it is probably the C. medica proper. 

If the reader will turn to Appendix, No. 58, he 
will see that the chdngurd citron—what I call the 
primitive form of citrus—was well known in China. 
From the use the Chinese made of it, it would appear 
that it was hot only an occasional monstrosity, pro¬ 
duced on an ordinary citron tree, but probably a 
variety that always produced that form of fruit. Its 
rarity may have been due to the impossibility of re¬ 
producing it from seed, as it probably had none. 
About two hundred years ago, according to Rumphius, 
the Chinese inhabitants of the Malay archipelago did 
not know the art of budding or grafting, although they 
appear to have been acquainted with a mode of layer¬ 
ing. This, therefore, may explain the rarity of the 
fingered citron in China, as stated in the appendix 
above mentioned. We know, moreover, that not 
only Orientals, but civilized Europeans also, dislike 
the idea that a rare thing they may possess should 
become common. 

Whether the citron had its cradle originally in China, 
like most other citrus, and came to India afterwards, 
or vice versA, it is perhaps impossible now to make out. 
That in ancient times, and especially in Buddhistic 
times, there had been intercourse between China and 
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India across what is now the north-(;;ist<Tn froinior, is 
very probable, and this might explain, snpposing the 
Citrus mediea also to have been introduced from 
China, how it came to b(! wild in many (daces along 
the north-eastern border of India. It would exjdain 
also tin; fact of th<Te being so many varieties fif citrus 
along that bonier. 

-In the “ Babylonian and Oritmial Rrcctril" 
for May, June, ai'<l July, iS.SK, in an article on the 
“ Con<;-fruit of the Assyrian nuimum-nts,” I h.ave 
endeavoured to show that it is jjossifde this "cone- 
fruit " may have bc'cn intende<i for a citron, .and nf>t 
for a pine-cone, as Assyriologisis had sti|»pc»sed. M(»re- 
over, in the same Record for July, iH88, Brof. Dr. T. 
De I,ac«)upi?rit: has staled that he has traced commu¬ 
nications between Mesojioiajuia and North China as 
early a.s the twenty-third century ii.e. 

b'igures of the citron group are givesi in j»ls. 139 
to 177. 








CHAPTER IX. 


LEMON GROUP. 

The Lemon-group is, properly speaking, a continu¬ 
ation of the Citron-group. 

In Baber’s memoirs there is mention of the limoo,^ 
and by this the translators thought the true lime was 
meant. It is impossible to say which kind Baber 
really meant. In Bengal every Citrus is called 
lemboo. In Upper India many varieties go by the 
name of nimboo. Some, however, pronounce it lim- 
boo. Had the true lime, or kaghzi nimboo, been known 
to Baber, he would probably have written its name as 
kaghzi limoo had it then been known by that name. 

In the same memoirs mention is also made of the 
kilkil,\ as the translators have called it. This kilkil 
gave me some trouble to trace. All the natives I 
asked about this Citrus said they never heard of any 
kind called kilkil. On one occasion I happened to 
ask a subordinate of mine whether he ever heard of 
it. He said I have not heard of kilkil, but I have 
heard of gulgul. Another native standing by then 
showed me how easy it is in the native character for 
kaf to be changed into^^^ by the addition of a simple 
line. New light then began to dawn upon me. One 
day I asked a native scholar whether the alphabet of 
the Jaghatai Turki, in which Baber wrote his memoirs, 

t Appendix, No. i {e). 


* Appendix, No. i (3). 
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had any g hard in it. He said, no. I then came to the 
following conclusion :—Baber, writing in a language 
which had no gaf wrote the name of the lemon 
‘ ‘ gulgul ”— kulkul. Of course the short vowels are 
omitted, and he wrote klkl. This might be interpreted 
either as kulkul or kilkil. The translators, probably 
not knowing this kind of lemon, read it kilkil. It is 
a very large lemon, and the gulgul, shown on 

pi. 186, figs, e and f corresponds almost exactly with 
that described by Baber, viz. : “In shape it is like a 
goose’s egg, but does not, like the egg, taper away at 
the two extremities. The skin of this species is 
smooth like that of the sengtereh. It has a remark¬ 
able quantity of juice.” 

Another lemon mentioned by Baber is the 
amratphhl* or sweet lemon, which moderns univer¬ 
sally call sherbetee. They say that the latter name, 
the amratphcil and the mitha nimboo, all mean one, 
and the same variety, the sweet lemon, and which is 
mostly called sweet lime. Under the heading of 
amratphal the translators of these memoirs state that 
Humayoon said that “ Its juice, though not ex¬ 
tremely sweet, yet is very pleasant. Its acidity 
when unripe resembles that of the orange. While 
yet very acid its sourness affects the stomach, but in 
course of time it ripens and becomes sweet.” 

I have a suspicion that Humayoon made some 
mistake. The amratphal or shlrbetee is acidless from 
beginning to end. I have not been able to find that any 
native knows of any kind of shlrbetee lemon,f which 
is acid when unripe, and sweet when ripe. The young 
unripe shlrbetee I tasted was as sweet or as acidless 

* Appendix, No. i {h). 

t From. Calcutta a sour Citrus came ticketed sherbeUe gatt .— 
( Vide pL 307, figs. / and/.) 
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as the ripe one. Probably the following is the mistake 
Humayoon made :—The kalan kaghzi nimboo, shown 
on pi. 189, figs, a, c, and e, when ripe, is indistin¬ 
guishable in all respects from the sherbetee niniboo 
shown on pi. 191, fig. a, except that the former is sour, 
while the latter is sweet. Both are globose thin- 
skinned lemons, and Humayoon may have tasted an 
unripe kalan kaghzi lemon, mistaking it for an unripe 
amratphal. 

The Pundits of Benares quote a much older work 
than Baber’s memoirs, in which the Citrus is men¬ 
tioned. This work is called madanpal nighlmt—z. 
Sanskrit book on medicine, written about the year 
1354 A.D. and is therefore upwards of 500 years old. 
In it, they say, are mentioned nimboo and o'aj-nimboo. 
Which kinds are meant it is impossible to say, but 
by the latter name possibly some large variety, like 
Hsxtgulgul, may be meant. 

Under the heading of Citrus Medica Limetta, Alph. 
de Candolle groups the C. limetta and C. lumia of 
Risso, and says that the only difference from the other 
varieties of C. medica is that it has spherical fruit 
and sweet, non-aromatic juice. There are, however, 
several sweet citrons proper, and they have been also 
referred to by Baber under the name of Lemghandt 
citrons. De Candolle also says that in India this 
Citrus is called the sweet Ihne. Wrongly so-called, I 
think, because it appears to me no other than a sweet 
lemon. He also says that “ the botanist Wight affirms 
that this last variety is wild in the Nilgiri hills.” (?) 

Sir J. Hooker makes the sour lemon, var. 2, C. 
medica limonum ; and of the sweet lemon, var. 4, C. 
medica limetta, and includes in the latter the sweet. 
lime and sweet lemon of Risso. Of the sour lemon, 
he says “ leaflet ovate, petiole margined or winged. 
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fruit nii(i<li«;-siz*’ii, yf llmv rind thin, 

jjulpabiuul.inl, achl. Syn>n:y))iK, ilr.uidi'i, 52 : C, 
auruniiutn var. linntnum ; W. and A. I’lnrlr. C. 
liinniuim; Wall, t .it. n. I htl/. an«i {«umb. Id. 

.Suj>i>l. j ? ; C. incdii a, Wilhl., aaamiin^ t«» knxhiirgh, 
FI. Ind. iii. 7,r)2- - tin* h-mon," 

Anti of ihf’xwfct li nutn. ho f.ay;» irnit thria; 

to lavi; in. diam., rin*! thin, aanooth. juit c .ihiind.uit, 
svvuct, m»i aromatic. " SYn^nymi Hr.intlis, l.c. 52, 
C. aui-antium, v.irr. limt u.i .»ml linnia \V. .tntl A. 
Frotlr. ijH ; C. limt’ltaof Ri-^so, I hilz. antKiihx., littmh. 
i’l. .Siij»]i!. 13,, \Vij»hi. ic, I, 05^, Wall. cal. 

Withoiii .seeing; th** tr« <’. with it * fniii at tlifforcnt 
.scaHoiiH, aiul its dowers, and also tin* yotm}*; Iri’u 
grown Irttm sei’d, it is mil .an easy mailer lo gmnp 
ihi! IfintijiH tif Imlia, without a jitKMl tleal of arliiirary 
placing. I have given in jils. lyt) aii«l tXo, a ntnn!«:r 
of ontlincs of the M.ih.i hunon, iti show l»»w easily 
tmt; or tjiher of ihcsc forms tnighl lie taken for 
sonic otlutr kirial, unless tint; had atm them am the 
tret;. 

The following is an aiiempl to tdassify the li;nions, 
hul a nnich closer sliitly of tliit whole group is rcajuired 
to do this satisfactorily. Mach variety reqiiirtm lo Im 
slutlicd on the tree at aliffcrtml seasons, while in many 
cases, I had only the opjsirtuniiy of seeing the fruii. 
When leavtts wi;rc .sent.tht; chances are they svert* taken 
at raitilom, without rcgaril to their bang typical or 


Ltmom Pmper, 

{C. Medica, var. limonum.) 
I. Digitate or {irimitive lemon. 
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3. Round, thin skinned j {ti) Kalan Ka^dizi--.'fwr. 

lemon I Sherlxitee * 

4. “ Guljful ” varieties. 

5. Nepalee nimboo. 

6. Gungolia. 

7. Bchari. 

8. Sadaplial > position of the.se is doubtful. 

9. Attarra \ * 

With regard to the s\V(!et hanon, it is diffieult tf> di- 
cide whether it should be classified among the* lemons 
or among the oranges. Ail the sweet lemon trees 1 
have seen had pure while llowtT.s, and one af tlnan had 
vastly more numerous male flowers than hermaphro¬ 
dites. Most of them, however, are slightly mammiliate, 
but there are mammiliate orangt-s also. 

The citrus limonum vulgaris of Risso has berm 
recently introduced into India by .several pc:r.sons. 'I'lu^ 
lemon shown on pi. 183 came from Mr. Stalkartt’s 
garden at Goosery, near Calcutta. Ib; says it has 
been there since 1833. Mr. Blechynden, .secretary to 
th(t Agri-I Iort. Society of India, says that it isprol>ab!e 
the trees of this lemon, winch they have In the .Society's 
gardens, came from Goosery. 1 b; adds th.it h'irtninger 
alludes to this lemon, under the namt; of “ Comimin 
Spanish,” and gives its native Ibtngali name as horna^ 
nimboo. Me furth<;r says that in the I Inrtiis Bim- 
galensis of Ro.xlnirgh, the honia-nimboo is given as 
“Citrus Medica, common lemon.” and the date of 
its introduction into the botanic gardens of Calcutta is 
given as I796.t 

* It is not impossililc tli.it the •iweel lemon ijwy h,iive rntlrt! 
directly from the stmt airon, and the sour lemon from the %mit 
citron. 

t He does not, however, mention where it was inlrodm ed from. 
Possibly it may be an improved knga of Asiam, vide pi, ajy. 
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I intrnducal ihr Malta lemon into I.m ktjow in 
iS6.^, tooclher with other citrus. 'I'henci; it has been 
<listriliutetl to numerous }dacf-s. 

Mr. Nickels, of Jnimpore, intnKiuceil this lemon tree 
from hai^laml in 1.S7.'. It is givj-n in pi. 1.S5. 

At I’omliclu-rry I frtuml this l- juon and, as I 

have not met with it anywhere else in .Sc»uth India, 
the chances are it \v;»s imrodtired tlu-re hy tin: h rem:h. 
It is jfiven in (j1. iK.{. fit's, a and i>. 

Is the petiole of the lemon h-af mari;itje«l. or n.aked.^ 
'I'lierewere. in I-jaw,di upwards c»f ^oo M.dta lemon 
trees which I had iirop.agaled. Jn the petioles of all 
the inarj^ins h:ul entirely dis.tj.pearetl, aju! it reijuinrd 
a mafriiifying ^lass to tliscr.ver the remnants of the 
marjtins in tw«» slight e levations on the upper p.in „f 
the petiole, which is !.hort ami yellow, I offered the 
native ganlener four annas (sispencej for .1 leaf with a 
margimtd jir winged petiole, hut among the 3,^0 t, 
he was not able lr> find one. This sh»nvs how foced .a 
character the naked |>etio!e has become in this v.iriety, 

1 attribute its absence in all these trees to their .all 
having l>e«;n raised liy (rnddinx from the origiti.d trees 
in laickmnv. \ would not In* sure, howevi r. ihai the 
young leaves of its fieedlings wrtuld not have mai- dm 
petioles, losing them wh« t» the tree biaaine .adult, ;h)! 1 
its Ic-aves perfecti*d. Other varieties have margined 
petioles In lh«;ir typical leaves. 

'I'he descriptions of the lemon plates in ih» Atlis 
give all I can further say on this imporianl group, 
'i’heir forms differ, jrerhajjs, mon* than in other groups. 
'I'he whole group recpiires lobe .stiidie*! inoreiniimt* ly, 
and experiments re<iuire to be made to asreri.dn how 
far its varieties mayertws with each rain r. The ser d 

• Mvconly also to Aisatn, Calcutta, Uangabre,'! arw! il,if 

Funjaub. 
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ling forms, and the adult forms, grown under different 
conditions of soil and climate, would also require to be 
learnt, in order to obtain an accurate notion of their 
affinities. The specimens given on pis. nos. 209 to 
214 do not, I think, bdlong to this group. The 
Sadaphal ” appears to be a distinct thing from all the 
rest. Some which I included in this group may not 
impossibly be varieties of the lime proper. 

Pis. 178 to 224 give figures of this group. 





CIIAPTHR X. 


Tin: TUI'lv-I.I.MK CiUnlT', ANT> TUK “ l.JMA.” 

Thk only statomont in Ba!«;r’.s incmoirK vv!iich 
incline one to think that his limoo is the true-lime, 
is his qualifying it hy " it is very plentiful,"* The 
only Citrus which is now found all over India is the 
true-liint: “ the - and its varieties. 

According to Brandis, the Sanskrit name of tin; 
true lime (C, mediea acida) was jamhim. In my 
opinion the jambiri is a totally different Citrus, and 
owes its parentage to a different source from that <jf 
the true-lime. Both ihewonl lime in English, aitd the 
jambiri in the vernacular, have been much alnist'd. 
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proach the West Indian lime, which is, iiowctver, 
described as a bush with white flowers.’’ 

I have seen undoubted limes with pundy white 
flowers, but usually the flowers are slightly tinj^ed with 
purple. Wherever I have seen the kagheu nimhoo it 
was always a good-sized bush. I liave never hciinl 
that it is propagated by budding, but always by seetd, 
and it flowers in about four or five years. 

I do not think that much relitince can be placed, lor 
purposes of classification, on either the colour of the 
petals or that of the young shoots. I have .seen young 
lime shoots more or le.ss deeply tinged. Sometimes 
they only have a slight tinge of ochre. I have .seen 
the young shoots of the Seville orange, the; khiilki 
orange, and the pummelo having tluj same tinge ; and 
I have seen a citron with white flowers anil gnten 
young shoots. 

Besides the smallness of the fruit, in the true-Iime 
there is a character which is very constant in typical 
leave.s—I mean their winged [xuiole.s. 

Were I inclined to give great weight to the 
doctrine of reversion, I would urge that, as the limit 
tree is always raised from seed, it would liave hud 
ample opportunities for its foliage to revert sontetimes 
to its supposed ancestral forms—that of tlie lemon 
and citron ; but it never does thi.s, as far as f have .seen. 
Its foliage has a stamp which is very different from 
that of either the lemon or the citron jiroper. 

In Ceylon, one day, I asked Dr, 'IVinten to be good 
enough to show me what he had in the way of Citrus 
trees in the Royal Botanic Gardmt of Beradeniyu, 
While going over the ground, his foretnan placed in 
my hand a Citru.s fruit which I had never seen bi'fore, 
and which he said he had brought from an adjoining 
cocoa plantation. In Ceylon this Citrus is called 

« 
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lima,, or kudalu dehi (leech-lime), and also Caffre- 
lime, by the Europeans. 

It then flashed across my mind that possibly I held 
in my hand the wild form of all the cultivated true- 
limes. Dr. Trimen and myself then visited the tree 
together. The immense winged petioles of this 
lima rather staggered me. The spines, large and 
small, the leaflet and the flowers, were those of the 
cultivated forms of lime. I collected some small leaves 
of this interesting Citrus, and compared them with 
the well-developed leaves of an adjoining cultivated 
lime tree, and found that the undeveloped petiole of 
the “ lima ” corresponded with the fully developed 
petiole of the lime (see pi. 225, figs, k, i and j). The 
lime leaves are thinner, and so is the skin of the fruit. 
Thin leaf and thin skin, or the reverse, usually go 
together, though not always. 

I afterwards, learnt that this “lima” is never 
eaten ; that it is used, boiled, as an insecticide for 
washing the head ; that it is used by estate coolies, 
and others, for smearing over their feet, as an anti¬ 
dote against land-leeches, and hence its acquired 
name of “ kudalu dehi,” or leech-lime ; that it is often 
grown near villages, and is sometimes found in jungles. 
This “lima ” appeared to me to have the characters of 
a wild species. Its fruit is warty and thick skinned ; 
the rind has an aromatic resinous scent and a bitter 
acrid flavour. Its essential oil tinges paper perman¬ 
ently of a gamboge-yellow. The pulp is sour and of 
an unpleasant taste. A riper specimen of this fruit, 
which I afterwards obtained, had an aroma sui 
generis in its greenish pulp, not unlike that of the 
true-lime, although mixed up with unpleasant flavours. 
It appeared to me much less common in Ceylon* than 

* Dr. Trimen has recently informed me that he found it common 
j^out villages. 
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the cultivated limes. I could never find it in the 
markets either in Kandy or Colombo. In the former 
place I offered eight annas for a ripe specimen, and 
did not get it. In Colombo I offered four annas for 
one. There was none in the market, and I only got 
one next day from some village. Of cultivated limes 
I could get any number of ripe fruits. PI. 225 gives 
outline drawings, drawn to scale, of both the fruit and 
foliage of this lima. Figs, h and i are lima leaves, 
and fig. j is a true-lime leaf, given for comparison. 
The petioles of h and j are identical. 

By the courtesy of Dr. Trimen I had the opportunity 
of looking over Rumphius’s “ Flora of Amboyna.” I 
found that this Ceylon lima had the characters of 
his Lima ventricostisp vol. ii. tab. 26, fig. i. Making 
allowance for his artist’s inaccuracies, I think the two 
are one thing; the flowers are pictured with four 
petals, and he says “ it is used for washing the headT 

Before going any further, I should mention that later 
on I obtained, through the kindness of Dr. King, 
another copy of Rumphius, from the library of the 
Botanic Garden of Seebpore, near Calcutta. It pos¬ 
sessed the great advantage that on the back of each 
plate it had comments by Buchanan Hamilton in his 
own hand-writing. I have now seen three copies of 
Rumphius’s “ Flora of Amboyna,” including that of the 
British Museum. All three have the same mistake, 
on tab. 26, figs, i and 2, vol. ii. Somehow, either by 
an oversight of Rumphius himself, or of his editor, 
Burmann, in the Explicatio, these two figures have been 
reversed. In the letter-press, the description of Limo 
tuberosus martinicus corresponds with fig. 2 (and not 
with fig. I, as is given in the Explicatio), the latter 

Not tuberosus. The numbers in the Explicatio of this plate are 
by mistake reversed. Vide N.B. at end of (f) Appendix, No. 41. 

G 2 
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h;ivin|:j a totally diffcirnt foUayr. Aj^aiii, tlu; tlcsrrip- 
\\m\ id Lima-oentricosns corn-sixunls with tii(. r. and 
not with fi;f. 2, as giv<‘n in tho lixplicatio. Buchanan 
Hamilton, in the copy rt;fcrn-d to, had noticed this 
mistake, and on the l)a(:k of th<; plate wrote the lijfures 
with the riijht names they ou^ht to have !)orne, ac- 
cordinjj tfi the descriptions, vi/,.: 

I. Liino rrntr/aKuts. 
h'ig. 2. /,/mo tulo-rosns martinicus. 

'Idle Litter has tin; nakia! petiole of a hnion, ami the 
former the large-winged pi-tiole of tin? l/ma. 

'I here is yet, I think, .another mistake in this same 
plati!. I he lixplicatio says, fig. 3 is a hrani h of the 
Itmo fents. Now limo form aj»pears tf> !«■ altogether 
a iliffereiit tiling, and fig. 3, in my opinion, is no other 
than a smooth form of fig. i.* 'fluir foliage is 
idmitical, while the limo fonts is differ<.'nt lioth in fruit 
and foliage (/). I have given an outline of the latter in 
pi. 226, fig. r, and in Kumphius it is shown more com- 
[ilelely in tali, 2S, vol, ii, 

i also found thaf in Kumjdiius there was ,a series of 
citrus with large-winged j»eiiolers. It appi-aretl to me 
jirohablc; that they were all more or less connected with 
Limo ventricosus. Some liad less ttificrcled e.sierior.s, 
and some very small fruit, even smaller than that of 
the true lime, yet retaining their large-winged petioles. 
Outlines of these are .shown in tlu; accompanying 
Atlas in pi, 226, fig. h, J.imo agrestis ; pi 226, fig. r. 
Limo form ; pi. 227, figs, c c, L/momd/m aurarius. 
Finally, we have in pi. 227, fig. r. the I,imo teniin 
(shown in Rumphius on tab. 29, vtil. ii.). 'I'his is the 
most important of all. It correspomls hoili in {deture 
and description with the/;7r<f/r>;/r of Ceylon, India, and 

• Vide pi, 237, fig. a. 
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Montserrat. Judging from its flowers, spines, and 
form of leaflet, it appears to he related to the .s<;ries 
with largc-unns:cd petioles, and, perhai)S, the reason 
why I have invariably found the true lime with a winged 
petiole, though generally small, may possilily he its 
descent from one wil/i ct muck larj^cr -lo/ui^re/ pfliolt'. 

Some might say, if .so, why do we nev(;r find any 
reversion in the lime to its ancestral unu^^cd 

petiole ? Perhaps this objection might he answered 
better by a sauries of questions, {a) If it is, as botanists 
say, that the true lime is a variety of Citrus medica, 
why does it never revert to the petioles aiul leavas of 
the citron, which are so different ? {h) Why iloes man’s 
internal tail never revert to the external tail of his 
progenitors, except in his embryonic state ? (i) Why 

do birds never revert to their lizard-like ancestors ? 
(i/) Why does the horse never revert to his five-toed 
progenitor ? 

The only reply to all the.se and similar questions is, 
that there must be a limit to reversion. 'Fhey ])robal>Iy 
do revert, when only recently emergetl from their 
ancestral types, by some “ break,” as horticulturists 
call it; but continued selection, natural or artificial, for 
other more useful and important characters, apjiarently 
often extinguishes the power of reproducing certain 
other characters, 'fiiis law can only be deduced from 
the fact that animals aiul j)Iants actually don't go on 
reverting for ever to all the charactersof their ancestors. 
If they did, there would hardly be any room for selec¬ 
tion. It is only liy the sup[>re.s.sion of some character, 
or exaggeration of another, or <;volution of some new 
one, that things can laicome different, atui continued 
selection in any particular direction must, stKimir or 
later, suppress or dwarf some of the least important or 
disadvantageous parts. 
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In my opinion, with every generation that jtasscs 
7 vii/iout reversion, the powt;r of reverting will hecojiie 
weaker, until it is tmtirely extinguisijed. 

There is probaidy nothing in Cf)nneetion with iIk- 
citrus liettc-r established than that it has dt seended from 
a progenitor with a componnil leaf. 'I he Ciirits Iri- 
faliata plainly indicates this ; a!li< d genera, ila; 
niarmc/os, tin- Feronia eicplMntum,'A\\K\ Limonia addis- 
sima and others j)oint in the same; tliredion. .Mor*;- 
over, lh<; almost universal joint lietween tin-leallei and 
petiole of all the cullivatcrd citrus (only aljsenl in some 
leaves of some citrons, ami the two first leaven of young 
citrus seedlings) prove it to havi; ciescemled from an 
ancestor with a compound leaf. Nevertheless, of some 
hundreds of setais of aljout fifty varieties of citrus that 
I have sowm, only three prodneet! a few Itsives with a 
trifoliate character, 'i'hese are shown in pi. 246, figs. 
d, e,fi\tvS.g. 

Is it, however, a fact that the pelifdtt i>f liar true lime 
never reverts to some ancestral and larger form } In 
pi. 226, figs. r, / and /i, I have given specimens of 
true lime leaves, with large wings to their pethdes; 
and in pi. 233, figs, a and b, I have given others taken 
from seedling trees about five yearn old. 

I may as well note here that i.oureiro’s Citrus 
limotmm (“ Flor. Cochin Chin. ”) is given as a variety 
of C. tmdka, and he refers the reader to Kumphius’.s 
•* Flora Amlxiyn.," vol. ii. tab. 29. Unfortunately this 
plate gives two very different things, vh,: fig, a, which 
I believe to be a /emon with unwinged {letiole, and 
probably descended from C. medica ; and fig. b, a true 
lime, like the Indian kinds, and pictured with four 
petals. Runtphius .says that on rare occasions tht; a 
form is produced, but he does not mention whether on 
the lime tree orooer. or on a tatallv differeitf tret* 
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After having exhausted Rumphius’s interesting 
chapters on ^the citrus, I turned to Kurd’s “ Flora of 
British Burmah,” and under the name of Citrus hystrix, 
D.C., Shouk-poU, I found the identical lima of Ceylon, 
and the Limo ventricosus of Rumphius, in what appears 
to be a wild state. If I were writing a description of 
the lima of Ceylon, I would take Kurz’s C. hystrix. 
“ It is armed with longer or shorter straight axillary 
spines ; all parts glabrous ; leaves oval or ovate, i-|- to 2, 
rarely 3 inches long ; unusually blunt or retuse, almost 
entire, or crenate, glabrous; petiole often 2 or 3 
inches long, leaf-like, expanded, and often larger than 
the blade itself, obversely cordate, or obovate; oblong, 
at the base contracted in a single petiole ; flowers, 4-5- 
merous small white,* on very short glabrous pedicels ; 
ovary obovate, terminated by a very thick style. 
Berries obovate, or irregularly globose, the size of a 
citron, or larger,! very uneven and warty, almost 
juiceless, with a thick yellow skin ; not infrequent in 
tropical forests of the Martaban hills; also in upper 
Tenasserim ; often cultivated in native gardens.” 

Dr. Trimen also thought that the lima of Ceylon 
and the C. hystrix of Kurz are the same thing. 
Possibly this lima got into Ceylon through the Dutch, 
having been brought from the Malay archipelago by 
their servants, as an insecticide, and by change of 
climate and soil its fruit may have varied. But more 
probably, judging from its name lima, it was a 
Portuguese introduction from the same direction. 

In the Malay archipelago the Limo ventricosus 
of Rumphius occurred in Celebes ; in almost all the 
islands of Amboyna, as also in Banda. “ Everywhere, 

* In the Ceylon lima, I found them slightly tinged purple. 

t A rather vague size. I have seen citrons from three to ten 
inches long. 
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ho\v<n'cr, it is n(»t common hut rare." In his time, it 
appears tliat this citrus had alrcsitly undergone a certain 
dej^ret- of cultivation, as he tiescrihes tlie skin as 
havini;’ a scent ‘‘jth-asanu-r than in any other linlian 
hnnon. and hetler than tliat of tint Spanish h-inuns, or 
ecjual to them." lie says it is the skins of these 
hrinons tliat an: most usctd for scriibhin'^ the head ; 
and the juice, which is very acid, is mostly used for 
p.iints. 

W'ith reyjani to the I.iinaneliiis, or Lima iennis of 
Rumphius (correspondin'' to the nitidmi of 

Indi.i), he says it is " vnit^alissimus et usiiansimiis." 
" It is found from java to all the Mast Indian islands, 
not in the forests, hut everywhere near liahitalions, 
jdantedand carefully ciiltivaietl." h’or it to havi; hec:n 
so much used, and so much disseminated in the 
Malay archijcelago, .alctnit 2fX} yc-ars ago, it probably 
must have hc’cni introducecl, if if did not arigitmfe in 
some of those islands, .some luindrc-ds ( »f yc;ars bttfore 
tlu:time of Rumphius. If, as I surmise, it deHccindeil 
from the; C hjstrix, it prolialdy had its Inrth eiilufr in 
llu; Malay |>eninsula, or in the; islands. And as it was 
much used for all domestic purpo,s<;s, ki'pt well, and 
was taken on long sea voyages, nothing would have 
been easier than for it to be carried along the coast up 
to Bengal, and to both the Ivastern and Wc'stern 
coasts of India, as well as to Ceylon, by Ar.ab ir.tders, 
and others. As its seeds germinate «*asi!y, and tlie 
seedling trees fruit in four or five years, its naturaliza¬ 
tion all over India would then have bc;en a m.utc;r of 
time. 

In the chapter an Derivations of native: name's of 
citrus, I have discussed the probable derivation of the 
the word nimboo or limboo, which [crobably also has a 
Malay origin. The true lime is evidently a varic;iy 













The Triic-Limc Croup. Hy 

only found in cultivation, and its characters fixed liy 
long association with man. . Whether it originally 
came from the C. nicdica, or from the C. hyatrix, the 
change has been equally great. 'File final solution <d 
this interesting problem, howev<;r, viz., the origin of 
the true lime, must now be left to others, if its 
solution be possible. 

Note .—In the Linnean Society’s Journal-Botany 
—vol. xxii., will be found a paper on the “ Probable 
wild source of the whole (Iroiqi of Cultivated 'Frin* 
Limes” (read on 4th b'ebruary, tK86). 'Fhut {>ap«'r, 
however, contains the mistakt;, then un«letecl<'d, to 
which I alluded on p. 83, viz., that in the Expliiath 
of Rumphius the figs, were transjjosed. 

Pis. 225 to 233 give figures of thi.s group. 



CHAP'ri-R XI 


< IU,1 IVATKlN’ <tl Till-; OUANt.i; ANlt I.KMiiN IN* 1N!>!A. 

In ihtt joiiniiil (if the A.II.S. of Imliu (ihirt iV*. New 
Series, vol. I, of iS6(;, ji. .;72), kimily lent me hy Mr. 
lllechymlen, secretary to that Society. I found .i des- 
crifilion of the oranjje j^moves of .Shalla, in tin; Khasia 
hills, hy C, Brownlow, Msq, He says ; '* Here, in one 
lar|.fe connected jiiere, of alKint i.wsci acres, is the 
{garden that supjilies aj^reat part of ICastern. as wei! as 
Western Bengal with oran^jes. One may walk for a 
good hour or two, always tinder the shade ol orange 
trees, without rtsiching the limits tjf cultivation, and 
when, as in Decemlier and January, t;very tree is 
laden with rijie fruit, no sight can he more tatjoyahle. 
I have been through the Sorrento gardenn, Imt this 
beats Sorrento, and the Neapolitan orange growers 
would find some difficulty in selecting out of their 
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them into the bag. Before descending, he removes 
all the dead branches, moss, and parasites, within his 
reach; after descending, he empties the bag, and 
climbs to another part, and so on. A dhaw (or 

hatchet-knife) sticks in his belt, to chop off any dead 
or cankered branch, or to cut out a bunch of the 
ba7idha parasite (Loranthus species).* The orange 
trees receive no other handling than the above. They 
are never systematically pruned, or thinned, and are 
allowed to retain just what fruit they set, and yet the 
crop turns out wanting neither in size, flavour, nor 
abundance. Contrast with this the elaborate summer 
and winter pruning of the French gardens, and the 
systematic cultivation and manuring of the Genoese.f 
“There is no regularity in the planting of the orange 
trees, but no vacancies are left. In 1869, no grafting 
or layering was ever practised, but all the Shalla 
plantations were raised from seed. 

“In the Shalla groves there are trees of considerable 
age, that have lived out at least three generations of 
men. These old trees are great fruit bearers, and are 
valued accordingly.! Some yield i,coo oranges. 
Whatever may be their age, they never grow to a 
greater girth than 3 ft. (about one foot diam.), or to a 
greater height than 20 ft. Should a tree of this age 
be blown down, they endeavour to right and prop it 
up. Trees frequently get sickly, and gradually perish, 
without any assignable cause, before reaching maturity,, 

* This parasite infests many trees, especially the mango, in Upper 
India. It should be cut out and burnt. 

t In the chapter on the commercial products of tire orange and 
lemon tree, will be seen the reasons, why in the South of Europe 
so much attention is devoted to these trees. 

J Here is a hint for selection. Instead of selecting seed from any 
tree, select from those which are much valued. 
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as well as after; ami, from the f]uantityof ilcad trunks 
.stackfsl for fircwooil, the; rale of mortality socmetl 

“'riif windfalls arc j»ci'lc<l. and eivon to piys and 
tl(i|^s, and it is rcinarkahle to sv.t- how doj^s liavt: 
l)i*comf l>y hahil to rolish ihem.f 

" riu; emnnirs that have: to ho coutondod with are 
crows, jarrots, hornbills, am! tnonke’vs. Hoys with 
jicllot l»ovvs an* onijiloyod to drive these roohers off. 

“ Hesides tht'; ,swe»*l f trania* {kai/:/a Jt fidaw), the 
.shaddock {.udvu'i/}, the cilnm, senir oranjees, limes and 
lemons art; tadlivated in troves, all scaltereil alittut 
promiscunusly. 'I he Khasias are very foml of the 
.sour ttrani^e,} and eat it wiili salt. 

•'d ht; ftrail^t: tree thrives l»est tm the: left liank. 
'riiere an* iret:s tm the right hank, Inti they iltni’t 
thrivt; HO well, d he teraiige land forms a wi*t!ge, 
interposed hetwei*n the: Shalla river atid t»nt: of its 
hranches. It is inunthueel to a tieplh e»f 4 to 6 ft. 
several times in the; etourse t>f the; rains, the water, 
howetver, nevt:r stands on the laml meire; than a few 
htntrs. 'reewartls the; inle-rior, the height of the 
innitd;itiejn may vary frenn 6 ft, to knee: ileep. 'riit: 
houses eif the; watchmen are; raised tin stout j»ejsts of 
'jack,' c»r /(HW weM>ii, driven in fii:ep, riie: htmse; 
j»rt>pt:r is 15 ft< »ilj<>ve; the kivtdetf the; greeimel. During 
a Jittod, the pigs, dogs, fowls, and goats take: reftigt: e>n 
a lower platform, iH*ni;ath the. heiuse prope-r. 

" Litmjstone first apjwars a .shftrt way alKeve tlie 
orange gardems, and first Itelow Shallapoonje-e." 

The Shalla villagers depttnd entirely upon the prii- 

• 'I'his itwy preiJKiWy be; fremi cxhauiltoFi, want c»f irciniite*, anel 
no care, f»r from injury to root* by untlergrouml iiHcei*, »\:c 

t In South America, anei erther place*, cattle arc ktl ew orange* 
anel lemons, 

I It is impossible to say what sour eerange the* way be. IW« 
Appendix, Mo. 43; also pis. 257 and 258. 
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ceeds of their permanent plantations. These hill 
tribes are conterminous with the Sylhet facing, and it 
is along this facing alone, and the valleys and slopes 
which descend into the plains, that permanent planta¬ 
tions of oranges, jack, betel palms, and pineapples are 
to be found, together with villages also of a permanent 
character, and yearly improving. 

To make the oranges keep after gathering, the 
Khasias expose them on machans*" in their houses, 
with the wind blowing through, and turn them over 
frequently. 

Mr. Brownlow sent a sample of the soil from the 
orange groves of Shalla to Calcutta. It was analysed 
by Mr. David Waldie, F.C.S., and found to contain 
the following ingredients ;— 


Dried at 212® Fahr. 


Alumina. 

6’09 

Peroxide of iron . . . . 

4’93 

Lime ....... 

•19 

Magnesia ...... 

•Id 

Alkalies (by difference) and loss 

•80 

Silica solut. ...... 

■15 

Sol. In Hy. Chi. acid 

12*29 

Then— 

Alumina, chiefly with a little oxide of iron 

and a little lime .... 

3‘49 

Dissolved by heating with Sulphuric acid, 
organic matters, and combd. water 

lost by burning .... 

5-66 

Silica and quartz. 

78-56 


Parts loo'oo 


♦ Stages made of bamboo, or other material. 
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Mr. Walilit! noli;s, “ It will ht* <)!«crv«'<l that this is 
a v(;ry silicfous soil. {»n>c«;(*iiin|f f'n»m the flfToinpoHiuon 
of .siliceous nn ks alotio. It c«)niaitis i!«» rarhrjnaie of 
lime, anti is a v<-ry o[)on ami porous soil” ije 593 of 
tho ahttvi’-nairnttl jtnirnal of the A.l I.S. of Imlia). 

LicltifAs analysis of tin; ashen of the tn-angi- tree 
'li'iml j,;ivfs ; - - 


45 Liint!. 

r Iron ami matnrancst’. 

«^ 

6 .Silica, y 


In 100 parts of the 
ashes insfdiddt in 


7 .Maj^nosia. I water. 

1 r) I’hftsphrtric at:i«l. j 
ICO parts of tin; tt»tal aslms givo-— 

.Soluble in water ..... tp5 
Insoluble in water , . , , 90-4 


I’arts l otro 


Ami lOD jmrts of lln; insoluble ingretlients givt* 45 per 
e«;nt. tjf lime, that i.s. nearly half tin; quantity tjf the 
asht;?:, insolultle in wjiler, is liim.*. 

Ihit .Mr, Waliiie says that the Shaila soil ;,»*nt him 
ctjiuainetl only o’lq in too parts, or less than | jier 
cent. 

'rhe inference i.s that either Mr. Brtnvnlow took his 
.sanijtle from some one particular sjiot, or tiitl n«>t reach 
tht; calcari'ous soil, 

'fhe tiningi! wikmI requints, iiap[iears. a tcni .i<ler,»bl** 
amount of lime to make healthy growth: in Sh.jILi, 
oranges grow very well; therefore, ibt soil of Slr.jlla 
should contain a considiTahlc amount of lime. !\bire- 
over, it is hardly cnalible that in a ilistrict where lime¬ 
stone forms one of the exjjorts, that no litm* deiriliei is 
ever washed down with the floods, which are ;:jid to 
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be frequent in the rains, and often flood the orange 
groves of Shalla to the depth of 6 ft. 

Mr. Brownlow’s description of the orange groves of 
Shalla was written in 1869. Recently I asked Mr. 
G. Stevenson, Depy. Comr. of Sylhet, to kindly furnish 
me with some details, which would bring the subject 
up to date. Some part of the information he court¬ 
eously gave me is placed under the head of the 
“Orange and Lemon Trade of India,” Chapter 13. 

In forwarding the following note (28th October, 
1885), he said, it was made by the sub-divisional officer, 
in whose sub-division lie the best groves. He added, 
“ At Shalla I have seen a kind of orange, small and 
round, something like a blood orange, but rather 
lighter in colour. It is not so sweet as our common 
orange (the kamla lemboo), but the people here call it 
‘ Royal orange.’ ”* 

The sub-divisional officer says, “ My informations 
have all been compiled from the two large orange 
producing tracts in the northern boundary of this sub¬ 
division, I mean the Shalla and the Phorarpungi 
tracts (at the base of the Khasia hills). They are, in 
fact, the only tracts on this side which carry on an 
extensive business in oranges. I met with the greatest 
difficulty in compiling these statistics. The Khasias 
received my inquiries with suspicion, and tried to 
mislead me as much as possible. I have, however, 
used so many different tests, and have so carefully 
corrected all doubtful points by personal observation, 
that I may fairly claim for them approximate accuracy. 

“ Soil .— The soil must be sandy. This seems to be 
an essential condition. The trees thrive most where 
this sandy soil is mixed up with either red or black 
ferruginous earth. It is also necessary for success 
* This may be the usoh sitn or raja orange. Vide Appendix 43. 
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that till- soil sIuniM Ik* rapahli- *»f n-laininj^; a goo;! {l(;al 
of nitasniff. 'I'hf clilTcrcncc of pnt(h» lion is great in 
dry and moist .sedls. In tin- latter if there in- fifty 
oranges per tree, in lh«'former there wtnjld lie only five 
to ten. (ienerally sp«'aking, a garden woiild do well 
in a soil njach'tipof half sand anti half earth, itfitl most 
of the gardens on this sitle are nmler ihest: contlithms, 

" Sitmtiion of gardens.—Vxmw tht;ir jiectiliar sitiia- 
lion, the gardens hen: have natural ativaniagi-s, which 
I doubt if ganlens in Calife»rnia possess. 'I’here are 
several hill streams, smite simdl, stimc comparatively 
broad, coming down fnan the Khasia hills into the; 
Surma river; and the gardens «*xiend for miles along 
l>oth sides, spreading also to a c«insic!erabU: tiislance 
inlaml. They are, in fart, silnatetl between a network 
of small hill streams, which «»verfiow their banks during 
heavy dfnvnpours- rhis answers far irrigation, 'I’lie 
rush of water is very strong, st> long as ih«* downpour 
lasts, but the fkiotl snbsiiSes within a f«*w hours. 
During these freshets, every part of the garden gtM*s 
nmler water, not infrequently 5 or 6 ft, deep, or moot, 
'bhe ganlens thus get thorough washings more than 
onct; during the rains, lieing siiuatetl on rivi:r sides, 
their soil naturally nttains some moisture, even in the 
dry season. Hence, jierliaps, artificial irrigation 
becomes unnecess;iry. The Khasias never irrigate 
their orange ganlens. 'Fhey tio not evcfii water young 
trees. They entirely depend up«»n nalun: hi*re. When 
questioned, they laughed at the idea of [«,*op!e making 
orange gardens by irrigation. 

" kaiitng Seeds are taken out of mature 

oranges in February and Wginning of March. 'I’hey 
are well dried in the sun for two or three days.* A 

• There ii a general notion that when orange and lemon rcfd» art; 
dri«l too much they don't germinate well, h this lo ? 
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nursery is prepared either on the ground or on a 
raised ‘machkn.’ The earth, to the depth of about 
nine inches, is finely powdered and sifted The surface 
being smoothed, the dry seeds are spread over it and 
are then covered over with finely powdered and sifted 
earth to the thickness of an inch. The ground is then 
covered over with plantain and other leaves, during 
the heat of the day, the covering being removed in 
the evening and some water sprinkled over the sur¬ 
face. This process goes on till the seeds germinult!, 
generally between 20 to 30 days. In the seed nursery 
the plants are allowed to remain till they are about four 
inches high. Then they are tran.splanted into a second 
nursery and placed eight or nine inches apart, either 
in May or June of the same year. The .soil of the 
second nursery is lightly hoed before transplanting and 
then it is kept free of weeds and foreign trees. Hert: 
they are allowed to remain till, in the end of the 3rd 
or 4th year, they have grown to a height of four or 
five feet. They are then finally planted out in the 
gardens. In the second nursery no hoeing or water¬ 
ing is nece.s.sary, and all that the Khasias do is to clear 
any jungle trees with their dhaw twice, aiul .some¬ 
times three times, in the year, 'I'he garden i.s n<!V<*r 
hoed or harrowed Ixifore receiving the orange plants. 
It only once undergoes a thorough clearing of all 
jungle with the ' dluno,' and a hole dug for the jdant. 
After planting, all that is <ione to the orange gard«;n is 
to clear it of jungle growth twice; or thrice a y«;ar. 
Neither hoeing, nor harrowing, nor irrigation, is re¬ 
quired. The seasons select<;d for jungle clearing are 
at the beginning and end of the rains, 'Fhe Khasias 
always put in the plants oldiquely. The reason they 
give is that new and straight shoots are givtm <»ff near 
the root, and the original oblifjue one withers away. 

!i 
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Then the leatlinjj root-shoot is left, which ^rows more 
vigorously and forms the future orange tree. In an 
orange garden, on an average, about 300 trfft:s go to 
an acre. 

”Frnii Ikarinj^r, — In gmxl soil ilu; trees will bear 
fruit about the sixth year from tht; date of gtjrmina- 
tion, and aljout the third year after jdanting in the 
garden. In exc<‘[>ti(>nal ca.scfs they havt; iK'en known 
to bear fruit by the fifth year. In averagt: soil, how¬ 
ever, the age of fruiting is calculated alxnit the <*ighth 
year. The first year of fruit l>euring the number of 
oranges is from five to ten jier tree ; the second year 
about 50; the third about 150: the fourth about 500; 
and the fifth year of bc-aring about 8c»o orangers jicr 
tree are given. After this they continue to yield about 
this average (Soo) per tree tivery year. I n the eighth or 
ninth y 
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orange seeds thickly, in January and February, in 
troughs, or boxes. He has also seen them sown in a 
canoe, but preferably they are sown on raised ma- 
clidns (there called mackdng) to keep them out of 
the reach of pigs. Nets are also thrown over them 
to keep off rats and squirrels. The machdn is a 
raised platform, .on supports, made of bamboo matting, 
well supported beneath by slabs of betel palm. On 
these about six inches of soil is laid. These nurseries 
can be located anywhere. They are well looked after 
till the seedlings get through their first few leaves. In 
the ensuing rains they are pricked out in a second 
nursery, in the ground, by shaking the earth from 
their roots, without injury. They are eventually 
planted out in gardens. 

In Indian Agriculturist oi loth October, t 885> 
an “ Old Mallee ” writes that he “ realizes eight annas 
a score for Sylhet oranges, which he grows in Bengal; 
that his income from orange growing is Rs. 700 per 
acre, at 10 feet apart.” This, he says is too close. The 
expenses of growing them he puts down at Rs. 100, so 
that he nets Rs. 600 per acre. He considers well- 
decayed night-soil, cowdung, and black tank-soil, with 
an admixture of slaked lime, or old mortar finely 
powdered, the best manure for orange trees. He 
buds on the khdtta stock. He grows principally the: 
Sylhet suntara variety, but has also the Delhi 
simtara. The latter variety, he says, does not fruit, 
so well in Bengal as the former. He says he has been 
an orange grower for thirteen years, and has found that 
after the trees have given a full crop for three succes¬ 
sive years they begin to die off most unaccountably.* 

* Probably from exhaustion. In the Azores, before dying, the 
trees produced enormous crops. Rumphius mentions the same 
thing. 
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So he [>lants out a fresh lot of yotin^ trees Itetween 
the ohhrr ontts as s{>on as thi; Litter come into liearinj^. 
Hy this method his phmlation is pi^riodically renewed. 
Hi; says the extra expense is tridinji, and the eain is 
^n-eat. 

It wouhl ajjpear that thi; snnfara raci; of oranjie 
trees do not live so long as tht: Malta orangi; race, or 
the .Sevilles, 

'I here apjiears, howev<-r, something cleeidedly wrong 
in the "Old Maileit’s''orange gariien. It is not im- 
jiossihle that aftt!r a certain age the roots of his orange 
trees get into had soil, or that in Bengal his garden is 
imperfectly drained, or that it may he a mistake to hud 
ihi; suniant, insteatl of raising it from seed, tirowing 
it on its own roots from seed or layers might prolong 
its existenct;. Wlien an orange tree has come into full 
hearing, it wouhl appear had i conomy not to prolong 
its life as much as possible. 1 decayed night soil, cow- 
<hing, and black tank-soilareail good in their way ; but 
the orange tree should not want the mineral ingredients 
which have been shown to enter into ihtt comjwsition 
of the orange wood. Even when all the ingr«s!iejits 
ref|uir<;d are given without stint, a bad subsoil, and, in 
damp dimatijs, hail drainage, and over-cropping, which 
is the vice of all Indian cultivators of fruit, may defeat 
all otlufr efforts, A tlog may ruirst; only a limited 
number of {nips coinfortahly, hut an orange tn-e, they 
think, can nurse an infinite numlKjr of oranges year 
.after year without harm. 

With regard to the cultivation of the sit/ditm orange 
alxHit Delhi, the “ Old Mai lee" makes the following 
.statement: " In the Goorgaon district, Delhi division, 
are to Ik: seen miles of orange plantations, aiid 
nowhere have I seen this delicious fruit grown to 
greater perfection, although apparently Utik; or no care 
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is devoted to its cultivation. In Goorgaon they sell 
oranges from four to six rupees per maund. I saw 
there old trees, but they were gnarled and seedy-look- 
ing, and the Mallees assured me that they were always 
replacing these old trees by young ones raised by 
budding.” 

The little observation which is here made, viz. : 
“apparently little or no care is devoted to its cultiva¬ 
tion,” may probably explain the reason why the orange 
growers of Goorgaon “ are always replacing these old 
trees by young ones raised by budding.” * 

Where the natural condition of the soil, as the 
natives express it, kabool kartd, or “ consents ” to 
nourish vigorously a variety of orange tree, and make it 
productive, little manure may be necessary at first, but 
it should be always remembered that the right mineral 
ingredients of a soil are not always in that condition 
which enables the roots to utilize them freely, and, there¬ 
fore, they are not inexhaustible. 

Someone might here ask, how is it that in primeval 
forests, without any manuring and without any care, 
immense trees go on growing, so to speak, for ever ? 
The answer is not difficult to find. ist. The trees of 
a natural forest have been specially selected on account 
of their suitability to those surroundings. 2nd. Tons 
and tons of produce are not removed from the forest 
and taken elsewhere, in many cases to find their way 
under other forms to the bottom of the sea. 3rd. 
From the first year of life of a forest tree, it returns to 
the soil, in the shape of fallen leaves, all it takes, ex¬ 
cepting what goes to form its wood. The bark, in 
many cases, is also shed, and when a tree decays and 
dies, its wood also is soon reduced to powder by 

* Further on I have given my own experience of the orange 
gardens of Delhi. 
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myriads of fungi, and serves as nourishing mould for 
other trees. Then, such forests are always tenanted 
by animals, birds, &c., which probably drop in the 
forest more than they remove. There is, therefore, a 
natural system of conservation in a forest which the 
owner of an orange grove would be wise to imitate. 
All manner of rubbish and refuse might be utilised as 
manure—pigeon, fowl, and pig’s dung being, perhaps, 
among the best. 

With regard to the value of manures, the following 
occurs in the Gardeners Chronicle, of April 25th, 
1885, p. 535, on the “effect of manures on the growth 
and quality of fruit.” In this article it is sufficiently 
proved that certain mineral ingredients in the manure 
and soil are essential to the production of good fruit. 
It is there shown that manured fruit trees produced 
better, sweeter, and finer fruit than the adjoining un¬ 
manured trees.’ It is also stated that many of the dis¬ 
eases of plants classed under the names of mildew, 
blight, &c., can be escaped by proper manuring, thus 
furnishing the mineral ingredients necessary, to the 
healthy growth of the tree, and production of healthy 
fruit and seed. 

In the Khasia hills the kamld orange tree is 
simply stuck in the ground and then left to nature. 
The only help it gets from the cultivator is to free the 
soil roughly from competing jungle trees, and to cut 
off once a year any parasitic plants and dead wood. 
In the several annual floods, however, he may have 
a compensating element. The floods not only irrigate 
the orange gardens, but deposit a silt which may 
be perpetually renovating the surface soil, and it is 
presumed the fallen leaves remain there. Even 
under these favourable conditions, Mr. Brownlow 
says that orange trees there frequently sicken and 





Cultivation of the Orange and Lemon. 103 

die without any assignable cause, before reaching 
maturity as well as after, and from the quantity of 
dead trunks stacked for firewood, the rate of mor¬ 
tality seemed high. 

The orange planter should always keep before him 
what has been stated in Appendix, No. 32. “In the 
Azores, the finest orange- gardens in the world, the 
trees up to 1836 were in perfect condition; no care, 
no attention, and no labour was given them, save 
that of picking, packing, and exporting the fruit. 
The trees were left without manure, without draining, 
and may be without pruning. The people sang, they 
danced, and amused themselves, while the trees 
pumped out of the soil its essence to feed the 
oranges. When ripe they exported the most valuable 
part of their soil in the shape of oranges to London, 
and then perhaps they sang and danced and enjoyed 
themselves more vigorously by the aid of the pro¬ 
ceeds of the sale.s, without giving a thought to the 
need of compensating the soil for its annual loss. 
They woke up one day, however, to find disease 
spreading among their orange groves, and to see trees 
200 and 300 years old, and producing each from 6,000 
to 20,000 oranges, disappearing ! ” 

G. W. Septimus Piesse, in his “ Art of Perfumery,” 
published in 1879, gives us some idea of the care 
4nd attention given to the orange tree in the South 
of Europe. He says :—“ Before planting the orange 
(sweet Portugal or bitter Seville), a tree which 
attains great age, the soil upon which it is to live 
must be well prepared, otherwise the after life of 
the tree will not be of that thriving condition which 
we could desire. The soil should be trenched at 
least to the depth of four feet, and well manured. 
The care bestowed on the infant plant will be seen 
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50 years, nay even a century afterwards. A tree 
requires 15 years to reach niaturily. init will produce 
both f!owi:rs and fruit in four or fivt; years. When 
in full vifjfnir each tree; yields an averaj^e of 25 
{KKinds weij.jht (»f blo.ssorns annually. Many jdan- 
tations at Nice; are more; than i«> years old. 
At I'*onlainebh-au then; are ntnv to ht: seen oranjre 
trees |ilant(;d by an ancestor of mint; 200 years 
ago.” 

It shoultl bt; remembered that in the .South of 
ICurope, besides taking the exc<;HS t>f flowers for [jer- 
funu;ry purpostis,enough are left to product: an onlinary 
crop f>f fruit. A given tree can only sujqiort a given 
amount of fruit, b«it the (lowers are far in t;xcess tif the 
amount <jf frnit which it will carry, and .so this excess 
is gathered and stdtl fresh tlaily to jK-rfumers, 

The following, taken fmm the (iardatfri Chronide 
of 20 June, JHH5, p. 796, may help to impress the 
readtir with the vahie of manures and gtKwl gt;neral 
tilling of the soil, esjjecially when a large quantity 
of the soil, &c., in tlie shaja: of fruit, is annually 
removed. 

"food of plants derivtd from the atmosphere and 
the soil." 

" No plant can attain full development without 
a sufficiency of potash, phosjihoric acid, anti niirogim. 
Besides these, lime, magnesia, suljihuric acitl, chltirini;, 
and |)erhaps silica, arc sometimes, if not always, in¬ 
dispensable to produce perfect growth, ilmugh in stant; 
CSTOS they are only required in fractional prtiponitms. 

" The large.st constituent of plants is water, which 
forms nearly | to 1*4, of the weight of comintm gartlen 
plants. The next largest constituent i.s the organic 
matter, which is from seven to 25 per cent. And 
finally, the ash constituents which remain .after the 
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plant is burnt, form from one to six per cent. <>{ tin; 
2)lant in its natural condition. 

“The roots not only suck up solutions in water, Inil 
also attack solid ing^reclients of the soil, and they <lo 
this by exuding’ an acid juice which the roots 
contain. This important function of roots is carried 
on in different degrees in different jdants at the point 
of contact with the root. This action plays an im[K)r- 
tant part in the .su{>j>ly of [)hosphoric acid, potash, 
lime, and nitrogen to the jjlant, the latter being taken 
up in the form of nitrate.s. 

“ The soil is made up of its ‘ natural strength,’ that 
is, made up of disintegrated rock.s, with the aid of air, 
moi.sture, warmth, and frost, and also l)y the agency of 
minute bacteria. This action goes on, whether the 
soil is cultivated or not; at the same time jjrojx'r 
tillage aids the work wonderfully. Itven without the 
latter, the stock accumulates as long as less than it 
contains is taken. It is in this way that fallow grottml 
recuperates, and that virgin .soils have acejuired their 
richness. What the soil will thus do for itself slowly, 
the gardener may do for it more quickly by matuiring. 

“For this purpose we have at command — 

“ (I.) Stable and farm manure, and refuse of various 
sorts. 

“ (2.) Rubbish of all kind.s, ashe.s, marl, lime, ;md 
other cheap materials. 

“(3.) Commercial fertilizers. 

“ The fir-st contain all plant food, but arc slow in 
their action. They, howevem, improve the texture of 
the soil. 

“The .second contain less plant ftXKi, but they im¬ 
prove the texture of the .soil also, and change; the 
dormant constituents of the soil more rciulily, an<l turn 
them into assimilable forms. 


io 6 Oranges and Lemons of Lndia. 

•' 'I'he third (iikt; |«»tash-salts, phosj^hates, bones, 
j^uano, aminoniinn-salis, aiul nitrati; of Kotia) contain 
plant food in vairy concentrated, anti readily available 
conditiftns. 'Fheir jmncipal in|^rc;dientsare phosphorio 
acid, potash, lime, and nitrogen. 

" 'I’hese mineral ingreditmis, anti tin; tjualily t>f the 
soil, in atitlitifin it) tdiinate, are, }it»wt-v«!r, only one jiart 
t»f tht; \vhf>It; business. The other jiarts art! the rare 
<|ualities of a .successful agriculturist, or htjrticulturi.st, 
l)y whichf!ver name he may lie called, idthtnigh. in 
reality, then: is no tliffertmce betwt;en the twtj, 'rhe.se 
are ‘ .shrerwil ob.servaiion, watchful cart:, and un- 
etjasing iiulustry,' tpjalities which an: much sharj>ened 
If ont:'.s living dt;jK:nds on tht:m.” 

The ftdlowing is a memoranthim on the mode of 
cultivating and jtropagating tht; Nagpur orange, 
drawn up by the .Super!ntetulent t>f the (it>vermnent 
(fardt;n, anti kintlly favt»urt:tl me l»y Mr. j. M. b'uller, 
Commissioner of .Settlement and Agriculture, Ccniral 
Provinces; 

“ The orange delights in a rich, black, lo;tmy soil, 
pr0[K:rly drained. It is propagated by budding, and 
sometimes by inarching, PIant.s raisetl by Inidding 
are much hardier, thmigh slower to fruit, than graftt:d 
ones, and hence this mmle of propagation is more 
generally employed, 'fhe op«;ration of budditig is also 
.simjdcr than that of inarching. 

'* Tht: sweet lime is generally used as su»ck to bud 
or graft the orange on. Citron* stock is also tist:ti for 
this jiurpose. Seeds of the ri|«i fruit of the sweet lime 
or citron are sown about the middle of January, care 
iKiing taken to sow the seeds as fresh as j»oHsible, 
Most of the seeds fail to germinate, if left f;ven for a 

* I fancy by dtrm here U meant the kkatfa orange, which by 
mcM English U called citron. 
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few days to dry, after being taken out. In the 
beginning of the rains, the young seedlings are trans¬ 
planted into another nursery, giving the plants one 
foot of space every way. By September of the next 
year, the plants make sufficient growth to allow of 
their being budded on. The budding is continued 
till about December. When the budded plants have 
sufficiently grown, they are transplanted into their 
permanent quarters in lines, 15 ft. apart, and with the 
same distance between the lines. The trees begin to 
bear about the fifth year, but it is not till the tenth 
year that they are considered to be in full bearing. 
They bear two crops in the year, viz., the ‘ Ambia- 
bahar,’ so-called from its setting at nearly the same 
time the mango crops set, at the end of February and 
in March. The fruit of this crop ripens in December 
and January. The other is called ‘ Miragbahar,’ 
because it sets with the beginning of the rains, in 
June and July. The fruit of this ripens in February, 
and onwards till May.* The trees are generally 
allowed to bear only one of these crops. In March 
watering is gradually lessened, and • is completely 
stopped in May. Then, as soon as the soil is dry, 
a few inches of earth round the trees is removed, to 
expose the roots. This exposing of the roots con¬ 
tinues from a week to a month, according to the 
richness of the soil. Manure is then heavily applied, 
and the roots covered up with fresh earth. Water is 
then freely given, and in a few days the tree is full of 
blossoms and new leaves.” 

It is presumed that this treatment is given to those 
trees which are set aside for the “ Miragbhhar ” crop, 
which in the North-We.st Provinces is called DumrSz 
crop. 


This is the Dumrts of other places. 
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1 lu; folhnviiij' is tin: jikkU' f»f culdv.iliii'^ and 
projiagatinj^ ihn I naira, liu rt; calltni alst> 

run^lra. This infnnnatitin has lH;<-n kitnily f.ivcnu't:<i 
intt l>y Mr. (icorj^c Smyth, I)cjmiy C'«>ninhssifini:r t>f 
Delhi. Tlu- jnemoramhiin was drawn up hv iJie 
■rehsihlar uf Delhi. 

•' Fhc; rutti^ira urangt; can hi- raised from seeii, Inil 
the fruit of .setniling rnn_i^(ra is very stmr.* and the. 
tret‘ knarled. in conseriiH-nctr of this luiiimi, in De-lhi 
orange trees are not rais«:d from seed, Inii hy Inidtling 
the ntnxtra <tn tlu: yrning khatUx stock, when the 
latter are three years <»hl from sowing time. 'I hree 
years after hmltling. the rniix^fia will btr.ir fruit, and 
later on will he in full i>e;irijig. 1 he fruit tht; trees iie;ir 
is large and sweet. It is not raise*! I>y layers anti 
cuttings, hecauu' in Delhi they have a noiitm that 
these do not hear fruit. Provided the rnnj^dra orange 
trt:e is manure*! and watered n-gularly, it will ctmiinue 
to fruit annually for a htnulreil years,f 

“ I'he: Inulding is usually dont: in January, on khaita 
stfjck, raisetl from seed, as has !>een staU’tl. I he 
jdants ih.it have tlone well are then irans[»!aniet! into 
permanent orchards, in carefully prepart:d ami ntanured 
holes, and watered regularly. Weeds .should la; keja 
down, tind the s*)il stirred frequently. If «lue care fte 
given to the trees, each orange tree will bear front 
twenty jccn to two mmnds of orangcus annually.''| 

Mr. Ridley, the Hu|H:riniendent of the ! lorticuhnra! 
(btrden of Lucknow, has for several years heen 
conducting sttme intere.sting experiments on tirange 
cultivation. He has very kindly given me the ri:su!i 
• It ihould be noted that native* believe that if m-ftt 
«ccd i» sown, the result is a iour orange tree; this i» not Unc. 

t From my own observations, given in another pbre, this i# 
very doubtful 
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of his experience and experiments, in the following 
paper on the cultivation of the orange, lime, and 
other varieties of citrus. 

“In the cultivation of the orange, as with other fruit 
trees, the most important consideration after climate, 
is that of soil. It has of course been amply proved 
that the orange will grow and even flourish in soils of 
various quality; but the best results, both immediate 
and continued, can only be realized in a soil possessing 
the necessary ingredients and qualities required for 
the proper nourishment and development of the tree, 
and its produce. In India, owing to long continued 
cultivation, and other causes, such a soil is, I should 
think, rarely met with, and the intending orange or 
lemon grower has consequently to consider the 
deficiencies of the ground he intends to devote to 
this culture, and to take steps to supply the same, as 
far as possible. A rich, rather heavy loam, of an 
open and free texture, is well suited for growing 
oranges, lemons, &c., and in such a soil the trees 
would probably give very satisfactory results, without 
the addition of manure or other fertilizing stimulants, 
for a number of years. 

“In starting a plantation, I would strongly recom¬ 
mend that the ground be trenched to a depth of two 
and a half or three feet. If the soil is either poor or of 
too heavy and tenacious a character, the opportunity 
should be taken of improving it, by the addition 
of manure and new soil as the trenching proceeds. 

“ In the case of a light sandy soil having to be 
dealt with, a liberal addition of strong clayey soil, or 
turf, from a river bank, or jheel, * should be given ; 
also leaves, bazar-sweepings, indigo refuse, horse 
and cow dung, with a small addition of powdered 
* Small lake, or big tank. 
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lime. th<; last, llu* ether additions should 

be freely used. If the treiichinf^ is lUiiie t!urin|^ the 
rains, all these inj^redients may I«; ajij»li<;d fresh, as 
tlu'y will .soon tU-c.iy at that season. Care shojihl be 
taken t«» ihfwoiij^hly incorjxirate these fertili/ers with 
the whole soil, ;is it is turned over, and not to bury 
them all at the bc»Uom of the iremli, and so [dace 
them f(»r years out «tf the reach of the roots of the 
younj^ trees which they are inti'iuh'd to nourish, 

*' I*'or stiff clay soil, lirick kiln reftise. the roti'fher, 
the better, co.d ashe.s, wmid .tshes, indigo refuse, 
leaves, .st.ible litUT, bazar Hwia jiittjis, and linn: should 
Ik: list’d, either the whole, or in j»ai’l, as may la; 
available, the ob)«;ct bein).j to connieraci the natural 
atlhesiveness of tin: .soil, atui tnake it as frialde as 
j)(JHsil»le. A free open soil is. I l*e!ieve, a matter of 
l^ri-al iiiipoi'l.mce for the successful j^rnwlli of the 
wliole «»f the »*ran}»e am! lenmn irihe, and what is of 
.still eijiial importance is good subsoil drainage, A 
wet, waterlogged st»il, I would jjrononnce as utterly 
misuited for growing oranges an*l linn-s. 

“ 'rht; ,st»il of the Azores, where the famous St. 
Michael's oranges are grown, is ilescrilwil 'as 
generally a frialde loam mixed with volcanic matter; 
for the most p.art this soil is sail! to Im of i (♦nsulerable 
de|>th, liui many orange gardens are f«>rmed in jilaces 
where there is not more than fifteen or eighteen 
inches of soil aliove ilte shaitenal mass of rocks and 
rubble.' This very dearly jKiinis to the ciesirability 
of a free, ojsm soil, and also of a gmid si»bs*«‘l tlrainage. 

" Some experiments bearing on these two important 
[mints were largun in the llortkuhnrai Cbirden of 
Lucknow in 1879. The object at first was to 
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of drainage, trenching, and various fertilizers was tried 
in addition. 

“ For convenience of reference, the series of experi¬ 
ments undertaken are here called Aj B, C, and I ). 

“ A consisted of a ridge three feet high, ten feet wide 
at the base, sloping to six feet wide at the top; the 
whole composed of demolition mortar, and a fair amount 
of broken brick mixed up with it. 

“ B, a similar ridge as to dimensions, but composed of 
two parts natural soil (a poor yellow loam), one {jart 
alluvial clay, one part decayed sweepings, and one part 
demolition mortar as used in A. 

“ C. A trench four feet deep and ten feet wide was 
dug. In its bottom large lumps of fused l)ricks 
(hunjur*) were laid to a depth of one and a-half fec;t. 
To keep the soil from washing in and filling the inter¬ 
stices a thick layer of palm leaves and other leaves was 
laid over the kunjur. The trench was then filled to 
the surface level with the following compost; Three 
parts natural .soil, one part alluvial clay, two jiarts de¬ 
cayed swe(;pings, all lieing well mixed together. 

“ D. A line ten feet wide was trenched two feet deep, 
and the soil to that dejith enriched, as the trenching 
proceeded, with night soil, decayed sweepings, and 
alluvial clay. 

“When all the soil of the.se exj>erimental plots had 
consolidated, two plants of each of the following were 
put down on each plot, viz.: Sylhet, Nagpore.t «»d 
Malta oranges, and Lucknow Jind Agra kaghsi limt:.s. 

“With reference to growth in the cause of ^X\v.kaghzi 
limes, the trees are mostly equal in develo[)ment and 
vigour on all plots, a slight advantage being perceptibk; 

* I l/elieve in England these are called " clinker*,” and are used 
for rock-work. 


and N^pore orange* are $kntara$. 
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in those on C. Their folia”;(; is of a deeper i^rtain, and 
more la’aithy-lookinj^;, hut the yiekl of fruit on all plots 
appears to he the same, lioth in fpiantity and size. 

“ Of theoran}(e.s, the Maltas have madi: least growth 
on all the plots, but tin: tn-es art: more healthy and 
btitter developetl on C than on the other plots. They 
iiave also yieltled the l>est fruit. In point of general 
success, the secttntl place, in the case of the oranges, is 
heltl l»y 1) p!t>t. 

“ {)n the whole the result very clearly demonstrates 
the beneficial effect of subsoil tlrainage, and also of 
trenching, both for oranges and limes, anti iht? fact that 
l>oth having made good grtiwth ami fruited well when 
jtlantetl on pore tlemolititm mtirtar, affords, I think, 
•Strong t;vkU:nce that the tribe they reprt:seni ajipreciates 
an open free: medium for their rtwts, and also a gootl 
amtnmt of linn: in their st»il. 

“ Ke.'ti, if not tif etjtial importance for the successful 
growth of tht: orangt: tribe, is shtdier. In the Azores, 
the groves are said to 1«* surrouiuk;t! by high walls and 
lines of trees, while guava and other fruit trees are 
grown among the orange trttes lb aiTord shelter ami 
jjrotection from the strtmg sea breezes. In Spain, tmi, 
it ajipears, tin; orange plantations are chiefly placed in 
sheltered valleys. 

'* 'I his question of sheli«:r, for not only orange but all 
fruit trees generally, is not, I fear, sufifkiently .ittended 
to in Northern India, 'riu; strong, hot and dry west 
winds which jtrevail during May and June, act very in« 
jiirioiisly on vegetation in general. I hey are, how¬ 
ever, particularly hurtful to trees carrying a crop of 
young fruit, which all the citrus tribe do at ih.ii seastm. 
In Upj>er Indki, shelter is chiefly wanteil on the west 
side. In the case of .small gardens, a singk: or «!o{ibk* 
row of guava.s might Ijs; planieti on that side, Th<’ 
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himruk tree has dense foliajjc, and it would answer 
for either small or large gardens ; while for the latter, 
jacks, seedling mangos, or a thick line of Inga Dulcis 
might be tried, the shelter lines of trees being re{)eated 
at intervals in large plantations. For the same reasmi 
I would recommend mocierat(;ly close planting of the 
orange and lime trees themselves. 

“ In good soil the keonla and M.alta orange tree's 
should be planted fifteen or si.Kteen feet apart each 
way, the distance being reduced two or three fttet in 
poor soils. The Sylhet does not spread much, anti ten 
to twelve feet will be sufficient space for it. The samtt 
may be given to kagkzi limes, and chakUra pummtdos; 
and for mastabi* pummelo, Malta lemon, sweet lirnt;, 
khatta orange, Nagpur and Seville oranges, twelve tt) 
fourteen feet would be enough. 

“ Planting may be done from the commenct;ment of 
the rains to the end of January, but the best time for 
putting in the trees is during the rainy .season. If thtt 
ground to be planted has been trenched and manun;d, 
it will not be necessary to put any manure into tin* 
holes with the trees when planted, but if a littk; welb 
decayed cow or horse dung can k; sjjared.it would prove 
advantageous by promoting root action and aiding the 
trees in establishing themselves in the new sites. 

“A circular bed {lhala) should he: madt: round e.nch 
tree for the purpose of irrigation during tht.'dry season. 
This may be small at first, but care .should be takmi 
to enlarge its diameter as the tree ileveloi».s. 'I he 
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time when the leaves and branches arc making their 
great(;st call for moisture. 

" From the time of planting onwards the whole of the 
ground should be dug over at least onct; a year, the 
object being to keep a loose open .surface. If a second 
digging can la: given all over the surface of the jdant- 
ation it w<jultl prove highly beneficial. 

"Weeds and grass .should be rigorou.sly kept down, 
and the surface of the beds around the trees shoukl be 



given, 

" in applying the manure one or two inches of the 
surface soil of the bed should be kwsened and dmwn 
aside. The manure should then be spread over the 
surface, forked into the soil, and the whole ImmaliMely 
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covered over with the same soil, which has been drawn 
aside. If a fork is not available a ‘koddr' will answer 
for digging in the manure. 

“ In the case of trees which have been planted in poor 
and untrenched soil, and which may not be thriving 
satisfactorily, substantial benefit may be afiforded by 
digging a trench around the trees, 2 or 2-| feet deep, 
and of the same width. This trench should then be 
filled with a liberal addition of new soil, alluvial clay, 
and such manure as may be available, care being taken 
to mix the whole well with the earth taken out before 
the trench is re-filled. 

“The distance which a trench of this kind should be 
from the stems of the trees depends in a great measure 
on the size of the trees, but three or four feet may be 
reg^ded as a minimum distance. The point to be 
kept in view is to bring the fertilizing matter as near 
as possible to the main body of the roots without 
destroying many of them in doing so. When the 
trees appear to have exhausted this new material, a 
second trench, with similar materials, may be dug out¬ 
side the first, if the space, between the Citrus trees’ 
admit of it.” 

If the reader will look over the various modes of 
cultivating and propagating the orange tree, he will 
see that there are various ways of raising young plants 
of almost any sort of Citrus. 

In Sylhet, and presumably in Bootwal also, no other 
method of raising orange plants, except from seed, is 
thought of. The Sylhet orange is admittedly a very 
good orange, and the one grown in Bootwal is the 
sweetest of the sicntara type. The Sylhet orange of 
Lucknow was originally raised from seeds of oranges 
obtained from Calcutta by Mr. Hodges. It maintains 
its upright habit like its parent in Sylhet. It is now 

I 2 
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largely propagated by budding, and is one of the best 
varieties they have in Lucknow. 

Both in Nagpore and in Gujranwala they bud on 
the stock of the sweet lemon (mitha nimboo, or 
sherhetee). The Nagpore orange is the best flavoured 
of the suntara type, and the Gujranwala blood orange 
the best of the Malta type. It is perfect. There is, 
therefore, reason to believe that the stock on which 
the bud or graft is inserted may have some influence 
on it, and so modify to some extent the flavour of its 
fruit. It is a point well worthy of attention in Govern¬ 
ment experimental gardens. If confirmed by further 
experiments, the sweet lemon stock might become the 
stock for all sweet oranges, while the khatta or sour 
orange might be used solely for all sour oranges, 
lemons, and limes. Probably even the Pummelo might 
be much sweetened and improved by budding on the 
sweet lemon. 

The reason the khatta stock is so universally 
used is that the seeds germinate well and produce 
strong, hardy plants, which make rapid growth. The 
malis in Lucknow state that the khatta seed 
germinates better if taken from the unripe fruit about 
August. It certainly germinates then, but I fancy the 
reason is that August is warm, and the winter, when 
the khatta is ripe, is cold. Of a large number of 
Citrus seeds of all kinds, from various parts of India, 
sown in the winter, very few germinated till February 
and March, when they came up by hundreds. 

I do not see why layering the Citrus is not prac¬ 
tised. It would give strong, healthy trees on their 
own roots. If layered in the beginning of the rains, 
rooted layers would be obtained before the end of the 
rains, while at least two years are required to raise 
stock,’ bud it, and make plants fit for planting out; 
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and to raise plants from seeil of j^ootl kinds for planiinj' 
out, about the sanie time w(»uld b(; rtrcpured, and they 
take lontjer to fruit, (^cv. Appentlix, No. 47.) 

I have layered tin; Malta oranj,o% tlu- .Seville f»ran^p*. 
the kas^hzi lime, and iht; Malta lemon, 'i*he latter, 
however, i.s the one which roots with tin; “realest 
rajiidity. I have raised hundn'ds by layerin|.i it in 
pots. (See Appendix, No. .{2.) I have-seen ltr.tnf h«*s ol 
the Malta Iemt)n that simply ioiuhed the ^p'ound, root 
at the point c>f contaert and fix llunnHelves to llie 
f^round ; and I havet .sc-en the ka^h'i ntmhiM 
dower the second year aftc;r the layers were pl.ntted 
out, although there is no advantage in trees eiiljer 
flowering or fruiting wheat they art; st> yimng. All 
the vigor, however, and all the early fruiting will mut h 
depend on the amount and tjualily of nnirimeii! given 
to the plants at starting, irrespectivtr of the wsiy tht*y 
have been raised. In the luawah jail (larden, itt 
1882, I found some se<;dling kaffhzi lintes. 'They 
told me they w<;rt; about a ye.ir tild. I planted ihtnti 
out in big holes, 13 feet ajtarl, filletl with tlemtdition 
lime poundcid fintr, ashes, anti manure, ainl wateretl 
them regularly. I gave; them only 13 feel between 
the plants, thinking they woiihl not make rapi'l jirt>' 
gre.s,s. Now, four years .after planting, they .are 13 feiri 
high and their branches have met, so that the plot has 
become a thicket. Almost all are bearing fruit. Mvery 
year, in the hot weather, the soil round them gels 
several dre.s.sings of dry leaves, so as to ecoittmii^u 
water; thc.se leaves in the rains, togfth«:r with the 
fallen Ieavc,s of the tretrs th«;ms(;!ve?i, form a superficial 
layer of nourishing leafmould. 

With regard to cuttings, I foinul that those of th»; 
Malta lt;mon will .strike readily in the rains, in the 
shade, and I had several of them thus raise;!! planieil 
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out. I have not tried to raise other kinds b/ 

But Mr. C. Nickels, of Jaunpore, has frequ^^^ 
pagated the Citrus by means of cuttings. 
ing he has very kindly sent me as the res^ ^ 
experience in this mode of propagating. 

“ Oranges and lemons, especially the lattel'>^^i' 
easily raised from cuttings. The best time 
the rains and the early part of the cold 
strike my cuttings in a mixture of pure 
charcoal, under a glass. It is essential that 
should be pure. This is obtained by boiling 
in water in a clean vessel, and then washt^^ 
several waters, when it can be dried and kep^ 

The charcoal should be reduced to powdef- 
required, a mixture of 11 parts of prepared saH-*^ 
part of charcoal is made, and a sufficient quai^ti 
into small 4-inch pots. Then take your cutting'j 
a healthy tree. Cut off several branches and 
them to the potting shed. I select shoots about 
eight inches long, with a heel of ripe wood and 
These I pull off and plant all round the pot, but 
in the centre. About a dozen cuttings go comfc 
into a 4-inch pot. The pots should then be ‘w; 
and each buried up to the rim in a larger pot oi 
mon sand, and covered over with a bell glass 
the absence of regular bell glasses common wall s 
{fanoos) can be used, stopping the opening £ 
top. A glass frame or glass box will do just as 
The leaves of the cuttings must on no accou 
shortened, as the more leaves are on the slip 
sooner they will strike. 

“ Every night the pots or boxes should be I 
out in the open air, and taken in again in the irioi 
Water should be given as they require it, an<j[ 
a day they should get fresh air for a few secoU 
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taking off the bell glass or opening the glazed box or 
{ramii. 

“When struck, which will be known by their begin¬ 
ning to grow, they should be gradually hardened. 
This is done by opening tlui glass, or removing the 
bell, for a short time towards the early morning, and 
keeping it o|K;n ftjr half an hour. The second day it 
might Ijti kept open for an hour, and so on till the 
plants are thoroughly hardeneil. A week or ten days 
is sufficient for the hardening process. When the 
cuttings can stand the open air all day long without 
injury, they an* ready for potting. 

“ The rooted cuttings should then be turned out of 
the pots, and the stmd and charcoal washed away. 
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adding leaf mould and sand. The finjjiortion I use 
is two parts silt, one part .sand, and one part leaf 
moukl. (It should not he forgotten that lime enters 
largely into the composition of the citrus wood, and 
that if the: soil does not cojitain it as htnkur, or in 
sonu; other form, it should, 1 think, he adtled.— HJi.) 
Wlum tin; holes are filletl with the ahove mixture 
they shouUl he watered, and the soil allowetl to sitttle 
down. Afli-r |>lanting. you should water liherally. 
The after treatment consists in nnikhing (t«»p tlressing) 
with leaf mould asul cow manure. 

" The kag/ir.i nimho is rather difficult to strike from 
cuttings. With lemons, 8o to yo per cent, will strike, 
and with oranges, I consitler ho per cent, a gootl 
averagt*. 

“'riu! adv,antage of laytrring is that you get a rooted 
plant with gre.ater certainty, hut the jirocess is no 
(juicker than propagating from cuttings. Of course 
you can ohiain a larger plant hy layering than you 
can from cutting.s in a given lime," 

The Himtara Orange Gardens of IkthL 

In the mcnih of Octoljcr, t886, I visited the Delhi 
fruit gardens in search of information aljout ihi; 
smtara orange. In Delhi this orange is called 
either sintra, sungiara, or rnug/ra. I exprefed to 
finti there first»rate gardens of this fmt; orange, hut 
was much disappointed. Everywhere; I .saw very 
great slovenliness of cultiv,ation. I'orest trees an: 
allowed to become mixed up with the orange hushes. 
Nowhere did I find a neaily-cultivaled orchard of this 
skntara variety. 

The Delhi cultivators say that it likes the shade of 
other trees, and does best under the shade of the 
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bair (Zizyphus sji.). It is \vttll*known that this 
(lelictte orange ami its varieties get scorched on tht; 
sunny skie. by the* direit sun-rays. The .scorchcul 
fruit is a!im>st worthless, while that shaded by the 
tree: and its leaves is |(erfert. 

Howi-ver, in Delhi the f;u:t is that this orange is 
jumbled up under all scirls of for»:st trees, whiclt either 
were there; before the orrhards were [danied, or ger¬ 
minated afterwards, anti wtrn; allowed to remain 
then;. 

Tht; long roatl beiwis'n i brlhi and Kurnaol, t<j a 
great extent, is lineii on both siilt:s by ttxtensivt; iruit 
gartiens, anil wljerevtr the mnhira orange tree is 
platned, forest or other trt;es must .suck up both 
manure ami moisture, si> that this unfortunate and 
delicate orange bush is everywhere either starved or 
otherwise ilamageil. 

All cultivators say that this orange tree likes a 
kunkur (or hUmy) .soil, ami th»;rt: aj»pears plenty of 
•Stone in ami around Delhi, which in many places 
crops al«)ve tint surface, Mr, I.ionel Jacob, ICxttcu- 
tive Itngim!er, Western Jumna Canal, informs me that 
the Delhi Mr>n«; is a t/uartit/e. 

Orange gntwers in I btlhi are unanimous in .stating 
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Rs. 3, 2 annas }«:r bigah, or Rs. 5 ptiracrc- In addition 
to the above, th(;ro is the owner's rale for irrigattid 
lands, which is half the w.iter rate, or for j^ardens would 
he Rs. 2, S annas pt?r aert;. The owner's rale is paid 
by the owner of the laiul, and th<; water-rate by the 
cultivator. Of course, they may, or may not, be one 
and the same person. I should mention that the 
above nites are f«>r gardens irrig.aled !>y flaw; if 
irrigate*! I>y lift, iht; water-r.ite. and owner's rate i.s 
two-thirds of those noted. 'I'h*' gardens alwuit iJelhi 
ar(% however, almost entinriy irrigat«’d Ijy Jhm. The 
de[>th of w.attrr fn»m the Sf>il varies a good tle.al. A 
large number of the l)t:!hi wadis are filled with canal 
water, to make them swettter drinking. In these, and 
in the wells sittiated in irrigaleil lands, the water is 
nearer the surface: than in wells at a distance from the 
canal. Sjieaking rfjughly, the water would !«; in the 
wells of the neiglilwurliood aljcmt 25 ft. from the 
surf.ice of the ground. The iJelhi .soil i:i. generally 
.speaking, mmli, or lo.’im," 

It is jirohable, as cultivators s,ay, that canal water Ls 
not so gowl for the simtara orange tree as well water, 
but I l.ike it, not Imauso it is canal water, but because 
it is cheap, and, therefore, fm mmh of it is given. 
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water hat] hem giveti il»re«’ ur ftnir clayn Mne. I he 
tjroumi a|»|« ar. t! an ir it ha.l heen just irnKat«'«!. It 
was no w.*iia« r ihf j^our tiran^e irt i-H UK)kf«l wri te li« » 
and dyi^;.^ 'i H*’ " was waittrdoggi d, am 

hardly fit’ for ov* n idaniains ; it might have .stiiti'd 

rict!* ^ I * t * * »* 

1,1 ihi! .Saharunjiur lioi.inic t.ardtm, wha n «s irrt- 

oalitl by canal wat»T, I tiolicod iho sanm unhealthy 
condition in tlm ciiruH ir.-. H, It a|.|a*arfd to me the 
soil gut t*»» water. Mr. (h.llam observed lliai 

all the orange trees everywbere alanit Saharnn|iur were 
in a similar romlition. I «lo not know whether all these 
also were irrig.ited by tanal svau r. 

'Fhe sittiiartt orange irei’ dw's not aj»|M;ar to rmwl 
excess of water o«:.eaonally, provided the soil he well 
drained. In the Khasi.i lulls, iht- orange gar 

dens are sever.il times during the sonth we-a monsimn 
llotaled, it is said /a i^/ a/a /eef, Imt the 

drainage, after the water naire •, h so good, that the 
tn?es do not stiffer i.y these dooils. 

In one garden near Ib lhi, owned hy one Mohamed 
Shah, near the bridge railed Andnt kn put, I 

kw thi; following inieresiing mwle of eullivaiing the 
skntara orange tree in rombination with other jilaniH. 
'rite gariien svas irrigated by well water, and, of ronrse, 
the usual slovenliness and indifference alwul mixing u|» 
trees, was there ahai in full f*>rre. i 1 1 

hi thin gartien llwt orange trees were mostly shaded 
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Moreover, the suntara oranj^e tree is more of a bush 
than a large tree. In this particular ganlen, a ihinl 
plant was combined with the bair and oran;4e trees, 
viz.: the fasminurn samhac, or btla. I shall, there¬ 
fore, enter into some details aliout tlu; management of 
this particular garden, however rude its method may 
lie. 

When the bair trees have been graftetd ami grown 
to a certain size, siintara oninge trees .are jilanted 
among them, and lietween the latti-r again, the low 
bushes of the bt'la jessamine are jdanted. 'rh«’ 
strongly-scented flowers rif tlie latter are mut h ap[irm 
ciated by all n.'Uives, ami, therefore, hmi a re.uly sale, 
while the large, egg-shaped bair fruit are devoured in 
great quantities by natives during their season. 

The graftetl bair trees shed llieir leav«;s low.irds iht: 
end of winter. At the lieginning of spring iltey are 
severely pruned back, anil after a month or so ih*’y 
begin to shoot out again. Without this severe pruning, 
natives say the bair tree does not fruit s,itisf;ictorily. 
Pruning hardly describes their methotl sufficiently 
ampiitaiion would be the better term. At that lime, 
the orange trees, freed from the bair irtjc sh.ide, gel a 
good deal of direct sunlight. This enables them to 
ripen their younger wood for the prcsluclion of next 
.season's flower twigs. During the winter the soil is 
turned and kept dry for about two months. When the 
orange trees flower and the fruit sets, manure is given, 
water .saucer.s round the tree.s, and w.iter chaiim !<. are 
made, and the ground irrigated three or four linie'^ a 
month. In winter, while the fruit is still on the trei s. 
they are watered about twice a month. Fhe or.mge 
trees and the jessamine bushes flower about tlu* ; .one 
lime, the latter continuing longer in flower, I'he 
owner of this ground said that canal walt.T is injurious 
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to the orange tree because too much is given, and then 
the heat of the sun kills the young, newly-formed root¬ 
lets. Probably he meant that they are partially stewed. 
He said leaving the fruit for a long time on the tree, 
although it fetches a better price, weakens the tree, 
and prevents it from fruiting well next season. Some¬ 
times it is allowed to remain on the tree for a month 
after Christmas. The weakening effect might, I think, 
be easily modified by leaving only a small proportion 
of the fruit on each tree. 

As the young oranges swell, the vigorous new shoots 
of the bair trees lengthen and spread, and eventually 
make an umbrella-shaped head to the tree. The bair 
foliage is small and not very dense, so that a great deal 
of diffused light reaches the orange trees. In due 
course, the long bair branches become covered with 
tiny flowers, and then with fruit. The bUa flowers 
are gathered daily as they blow, and the bair fruit as 
soon as it becomes of full size and ripe. I believe 
Furukabad and Shahjahanpur are noted for the best 
varieties of grafted Zizyphus. Some of the best fruit 
is as large as small hen’s eggs. 

I have no doubt that if this mixed cultivation of 
bair, orange trees, and bila were carried out syste¬ 
matically by planting the bair and orange trees 
7'egularly, in alternate rows, giving each a sufficient 
space, with the low jessamine bushes between the 
other trees, good profit might be made, and with 
advantage to the orange crop, provided regular 
manuring and watering were given. After the 
oranges had swollen to a certain size, the umbrella 
shaped and tall bair trees, if properly trained would 
afford just the amount of shade needed by this variety 
of orange, to prevent scorching by the direct rays of 
the sun, in Summer ; and at the time of pruning the 
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bair trees, the orange bushes would get a sufhciency 
of direct sunlight at the period they most wanted it, 
that is at the period of shedding their leaves, and 
ripening their wood for flowering. I think this system 
if intelligently carried out, for cultivating the suntara 
orange in the plains of India, has a great deal to 
recommend it. The aforesaid Mohamed Shah, of 
Anda moghul ka pul, claims to have been the first 
to have struck out this new method of combining 
the B^la with the orange and bair trtts. 

There is little to add to Mr. Ridley’s memorandum 
on the cultivation of the citrus. As he has, however, 
proved that the whole tribe, planted in nothing but 
demolition mortar, thrive well, there is in my opinion 
no need to fear using it liberally. I never hesitate to 
use it in basketfuls, and I see no reason to fear its 
liberal use. I think that demolition mortar, besides 
acting as manure, tends to open the soil, especially 
where it is of a tenacious nature. Of course, where 
there is plenty of hinkur in the soil, that will furnish 
enough lime for the wants of the citrus trees.' The 
other manures which I found very useful are wood or 
charcoal ashes, manure of all sorts, and rotted leaves. 

There is a source of manure which few think of; 
I mean brick-kiln wishes. As a mineral manure, I 
should say few equal it. If we consider what fuels 
natives use to burn their bricks with, we .shall soon 
learn to look upon brick-kiln ashes with favour. They 
use wood, kcinda (dried cow dung), night-soil, and 
town refuse of all sorts. The latter, especially in 
Mahomedan cities, contains a large proportion of bones. 
All these calcined, and mixed up with burnt and 
powdered clay make one of the best possible mineral 
composts. Then the addition of leaf mould, decayed 
animal droppings, lime, and ordinary garden soil 
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would make a perfect bed for all the citrus tribe ; all 
ingredients, however, should be thoroughly mixed, 
up together. Of course, unless the general soil Is 
naturally rich, or is annually renewed by inundations, 
as in the case of the Shalla orange groves of the 
Khasia hills, the trees should be annually manured, 
when they attain their fruiting age. 

Iron appears to be an important ingredient in the 
orange soil. It exists in that of the orang6 groves 
of Shalla. The red soil of Ceylon is said to be 
impregnated with iron, and probably the similar red 
soil of South India, also contains it. I do not know 
what the composition is of the black soil of the 
Central Provinces, and other parts; but probably it 
contains iron, as the N agpore oranges do so well in it. 

I have a notion that iron gives flavor and juiciness to 
the orange, but to decide this, very careful and pro¬ 
longed experiments would be required. However, I 
may perhaps have discovered a simple mode of detect¬ 
ing the presence of iron in the soil, especially when 
this is not naturally black. I have noticed that in 
the light coloured soil under babool trees {Acacia 
arabicd), after rain, the surface becomes blackened. 
Tannic acid, with persalts of iron, and gallic acid with 
proto-salts of iron give a black colour. The babool 
bark and leaves contain tannin, and the rain falling" 
over a babool tree would naturally wash some tannin 
on to the ground beneath, tannic acid being soluble 
in water, in the proportion of ten parts in eight of 
water. So that it would, I think be possible by the 
simple means of strewing babool leaves on the ground 
and watering them, or by irrigating the surface with 
an infusion of babool bark, to discover the presence 
of iron in the soil. Anyhow, the probability is that 
the citrus tree requires it in small quantity, and in 
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case the soil were totally devoid of it, it coul«I 
easily addttd in the shape of the chea]) cassis-, 
sulphate of iron of the Bazars. 

In Northwestern India, and in all places wl 
hot winds prevail, shelter from hot winds is a v 
important provision for many varieties, espec^i 
those of the simiara type, so much so, that, in 
opinion, the mandarin orange, the most tlelicate of 
cannot be grown in places subject to the Itot winds 
it is all but killed by them every year. 

In i>laccs where the soil is suited to orange cult 
and where there are facilities for irrig.atian, it wr 
pay to have high mud walls, tiled on top, all r«> 
the orchartl. 'I'hey ar<; not vtTy expensive to m» 
and with an annual plastering of cow-dung would 
long. If the soil be of tenacious character, th«! i' 
for the wall might be dug from the ditch out** 
which would make the wall still higher for thi«e 
d'his would admit of the orchard being under I 
and key, which is of great advantage when the f 
l>egins to rijien ; because then a caretaker by 
ami night with a couple of country dogs to help I 
would completely secure the crop from thieves. It 
evtir late it might be left on the trees. 

If, however, the orchard lx: on a large scab*, 
no facilities at hand for erecting mud walls, them * 
means of shelter might be available. Mr. HI* 
recommends for this purpose guavas, kumruk, 
seedling mangoes, &c. But I think that perhap 
more useful wind-break, at the same time that it : 
as a hedge, is to be foumi in the common 
Hindoo tree.* If raised from seed, or froni layon 

• Curiously enough, in the “Botanical Miscellany,’* vf»L iii., p 
l>f, Macfadyen recommends the lime tree also for a feoc 
Jamaica, 
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makes a hi_t(h bush, with the lower branches close to 
the ground. And if the trees are planted, evem at 
I oft. apart, in a good-sized trench filled with good 
soil, and the ingredients mentioned ’ before, it is 
wonderful how soon ait impenetrable and high lime- 
tree hedge can be made. In an extensive orchard, 
lines of lime trees, planted in the same way, and 
running north and south, might be very advantageous 
as hot wind-breaks. I'he little kaghizs are great 
favourites, and are always .saleable. I'he reason for 
preferring this lime tree for hedges and wind-bn;ak.s 
is this; although I think it originally an imported 
citrus, it has, for ages, been raised from seed every¬ 
where, so that it has had ample time to naturalize 
itself, and, in all these generations, adapt itself to the 
surroundings of a hot-wind climate. It has, therefore, 
become hardy, and the hot winds do it little or no 
harm. During the process of making a lime-tree 
hedge, some temporary fence might be made. 

I think it would be advisable, in Government 
gardens, to raise plants of all useful varieties of citrus 
from seed. This practice might result in hardier 
varieties being bred, and more suited, liy both natural 
and artificial selection, to their local surroundings. 
It should not, however, l>e the principal aim of an 
experimental and acclimatizing garden to pay its way. 
It will pay indirectly liy introducing useful and 
suitable fruit trees among the population, 

A few words may be now useful, regarding the 
ojxjration of budding, for the advantage of beginners. 
I'his is tkme in the same way as for budding roses, 
Ijy inserting one or more laids of th<i desired variety 
under the bark of either the khalta, Seville, or sweet 
lemon. The best time for this operation is in January 
and February, when the returning warmth produces 

K 
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activity in the juices of the trees. 'I'liijn the hark can 
easily l)e separatctl for the purjKJse of hiuUlinij. 1 he 
best thickness of the stock is that of a thick [K-ncil uj» 
to half an inch in diameter. I ids tldckness, under 
favourable conditions, will he atlairual in ul>ont two 
years. 'Hie he.st knife for this j.urpose is what is 
called a budding-knife, procurable Ironi any hanlware 
merchant. Its ivory handle has a line islj^e, by which 
the hark can he lifted, without (uliinif e>r injnrin;;f 
it. Any handy mislry inhihl, lunvever, indlate these 
budding-knives, and tht; hantlle can be made of any 
hard and ptdished wood. 'I'he great atlvantage of 
Inidding is that, if .stock is at hand, cuttings suited to 
budding might be obtained by jiost from a distance, 
and each biul carefully <letache»l anti inserle.d on the 
stock ; so that in one season huntlrtttls of any tlesirtal 
variety might l>e raised. Most native gartlt;n*TS can 
bud jdunts, and, if not, they can be tnisily latighl to 
do it. 'Ilie operation is dont: as follows : .Stock «tf 
tint right size is selected, anti the lower thin branches 
are sliaved off with a clean cut close to the stem. 
I'htai a clean {tiece of stem of the tree to l>e hiitldetl 
is selected, with good plump butls, at the angle of tin* 
leaves, and fret: from .spines. ! ialf an int:h of isach 
leafstalk is to be left iittached to the stem. 11 fitrm*; a 
convenient handle to lift the butl-shieltl bv 
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require at the time, each with its shield of bark, and 
drop them into clean water before you commence 
their insertion. If your stock i.s well grown, and hits 
long .stems, two buds may be inserted on one stem, 
one above the other, on the 7 iorth, or shady side of the 
stem. If the stems are short, one bud will do. For 
the thicker stems, select cuttings which will give 
shields of about the same thickness; for thinner 
stems, smaller shields are better. Make a longitudinal 
cut through the bark in the middle of the stem to be 
budded on about an inch long, and three or four 
inches from the ground. Slightly bend the part cut 
so as to make a sort of concavity towards you. This 
bending will enable you to lift the bark of the stock 
much more easily. By means of the handle edge of 
the budding-knife lift up the bark on both sides 
sufficiently .so as to enable you to slip in a shield. 
Take the shield by its little handle and insert it, bud 
upwards, carefully under the bark of the stock, so as 
to place the bud and handle in the middle of the slit ; 
adjust the shield neatly to the wood beneath, and 
straighten the st(;m. By this the two bark edges 
will close tightly over the shield. See that the 
latter is flat against the wood, b'inally, Ijandagc the 
stem tightly above and below the laid. 

I'he best bandage is that of dry plantain stem, soaked 
in water, and cut into thin strips a quarter of an inch 
or so wide, and cleaned of all pith. If sufficiently 
soaked, it makes a pliable, strong, and efficient band¬ 
age. The bandage should be applied from below, 
with one end .secured under a loop, and after two or 
three turns below, and as many above the bud, the end 
of the bandage should l)e drawn through a loop and 
tightened, so a.s to secure it firmly. The object of the 
bandage is not only to keep the bark, .shield, and wood 

1C 2 
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in close proximity, till they all unite, but to prevent air 
getting into the slit, and drying the bark and shield.* 
The whole length of the slit, therefore, should be 
evenly bandaged. The shorter the slit, consistent with 
ease in inserting the shield, the better the operation. 
A practised hand can bud hundreds of plants in a day, 
and the more practised it becomes, the more neatly 
and safely will this easy though delicate operation be 
performed. It is a good plan to irrigate the ground 
one or two days before budding. The budding opera¬ 
tion had better be done in the evening or early morning, 
and a full watering should be given to the budded 
plants immediately after. These appear trifling pre¬ 
cautions, but upon them will often depend the success 
or failure of budding. If the young trees are in the 
shade, such as that of agast trees, planted especially, 
so much the better. 

A week or so after budding, if successful, the handle 
of the shield will drop off on the slightest touch. This 
means that the shield has adhered, and is fed by the 
stock. If the handle is dry, and will not easily drop 
off, the chances are the shield is dead, and a few days 
later this same stock can be rebudded higher up or 
lower down. 

As the weather grows warmer, the foreign bud will 
begin to grow, and then the main shoot or shoots of 
the stock should have their tops pinched off so as to 
check their growth and help that of the new bud. 
Should any of the stock buds appear on the stem, they 
should be removed with the same object. Watering 
should now be carefully attended to, and slight surface 
leafage will economise water. As the bud grows, the 
stock stem may be gradually reduced. I think it a 

* For this reason, perhaps, the middle of January is a better time 
for Upper India than later, provided the bark can be easily detached. 
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mistake to remove all the stem and leaves of the stock 
at once, 'i'he leaves are needed to keep up the circu¬ 
lation of the sa[) and feed the bud. When it has grown 
to the length of about five or six inches, the stock stem 
can then be completely removed to within an inch 
aljovc the bud. I'his operation will have to be done 
carefully, as the foreign shoot is still fragile and easily 
broken off. As the shoot grows, thin stakes should be 
<iriven into the soil, and the shoot secured by some soft 
tying material, to prevent its being broken off by the 
wind, until it becomes strong. 

The successfully-budded trees will be fit to plant out 
in their permanent places, in the rains, and any stock 
shoots which may appear below the bud should be re¬ 
moved. Tho.se trees in which the bud failed to take 
should be shifted into a new nursery in the rains, and 
a new shoot encouraged near the root, so that it may 
be trained for budding on next b'ebruary, the old stem 
l)eing cut off close above the new shoot. 

When the buds begin to start and grow, all they 
require, beyond what has l)een said, is to watch for 
caterpillars anti destroy them when found. 

Althf)Ugh Inidding has its advantages, it requires 
timt; at fir.st to raise the necessary i)lants for budding 
on. 'I’he plants retpiire at least two years from the 
seed, in a rich soil, with all necessary cart:, to fit them 
for receiving the buds, St)me say they require three 
years for this purpose. In my opinion, where facilities 
are available for keeping the khatta fruit on the trees, 
it is better to take the .seeds of these ripe fruits and 
.sow them rather thickly in pans containing rich soil, 
and placed in the shade of trees, and sheltered from 
hot winds. They will germinate freely in March, and 
if caterpillars do not destroy them, and if they get 
regular watering, they will be fit to prick out in a well 
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prepared nursery a foot or more apart by tlie ensuing 
rains. The nio.st forward then can be butldcd in the 
following b'ebruary. 

Native; nurserymen who rai.se citrus plants for sale 
always keej) kJiatla stock on hand. 'Fhey inanagtt 
their nurseries very well, and are exjjcrts in leucltling 
and shifting young citrus trees. Anyone .starting orange 
or lemon i)lantations on a large scale would do well t«» 
employ a j^^ood native nurseryman from tnu: <>f the larg** 
citie.s, to raise stock, and bud it for him wdih any 
variety he may prefer. This shcnild be: dont: in tin* 
vicinity of the plantation. 'I'he long,cane-like brancln-s 
of the previous rains generally furnish the, best buds 
for in.serting on the stock. H aving once sitcured j»lant?» 
of any desirable variety, it is not difficuit to j>ropagale 
them by layt.Ts, which can gtaierally be tiasily taken 
from the lower Itranches. 

If the jilants are in a nursery, they should be taken 
up carc:fully with a large Ijall of cartli. Natives usually 
lift plant.s witli too small a ball of earth, and, therefore, 
too much of their roots is unnece.s.sarily chopfjed off. 
The evening is the best time for |)lant!tig. Regular 
watering will be required throughout the hot dry 
weather. No watering will l>e needt:d during the vv» i 
season, jirovided there be an average rainfall, and 
during the winter only an occa.sional watering will l»; 
required. Of course the.se rules hold princi(Kil!y for 
all those parts of India .subject to the hot wintls. In 
other parts these rules can l)c modified according lo 
circumstances. 

In heavy rain.s, surface drainage sliould be attended 
to, as too much water lying at the roots will cause some 
of the fruit to drop off. In hot, dry weather, as I 
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mize water. Care should be taken, however, not to 
mass dead leaves round a tree, as, when wetted in 
large masses, they heat and might injure the roots. In 
addition to its own fallen leaves, this surface leafage, 
if properly attended to, adds annually to the leaf 
mould and nourishes the surface roots. 

With regard to pruning, a little observation will 
show that the flowers of the Citrus are produced from 
the small twigs of the previous year. These, there¬ 
fore, should not be pruned off. On the contrary, 
when the tree has attained a certain age they should 
be encouraged in preference to the strong cane-like 
branches, which rarely bear fruit, till they have given 
off small side twigs. Therefore, when a tree has 
attained its full bearing age these cane-like branches 
might be removed—except when wanted to fill up a 
vacant space—in order that the fruit-bearing twigs on 
the surface of the tree may be encouraged and multi¬ 
plied. The object of pruning, besides removing any 
dead and weak branches, is either to give shape to a 
tree or to reduce the unproductive wood, with the 
view of increasing the fertility of the fruit tree. In 
this way, the annual nourishment given to it, after it 
has attained its full size, will go mainly to the produc¬ 
tion of fruit. This art is managed to a nicety by the 
French orange growers in the South of Europe. There 
is, perhaps, no, fruit tree known which responds so 
readily to any attention and care it may receive. 

In a large plantation it would, perhaps, be advisable 
to set apart a portion of the trees for a Dumr^z or 
rain-crop alone. At first this might be done experi¬ 
mentally, and then, if it turns out profitable, this alter¬ 
nate cropping might be carried on systematically. In 
Nagpur it is said each tree is made to bear only one 
crop, either the spring or the rain crop. The Dum- 
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rh crop of oranges in the N. W. Provinces has 
usually a dry pulp. I think this is because in that 
climate the same tree cannot nourish satisfactorily two 
crops. But if the fruit of the spring crop were all 
picked off some trees, so that in the rains, they might 
give a larger Dumriz crop — which would be the 
main crop of those particular trees—a valuable lot of 
fruit, ripening in the hot weather, might be the result. 
Some experiments, I think, are needed in this direc¬ 
tion to ascertain whether this system would pay. 

There are two modes of training orange and lemon 
trees suited to this country, viz., either on one stem, 
with a bushy head, or on many stems, making a large 
bush from the ground upwards. The latter is the 
result of allowing the tree to grow as it chooses. The 
former is brought about by selecting a strong upright 
branch, when the tree is young, and removing all the 
side weak shoots below a certain height. This requires 
some care to do neatly. In Sylhet they plant their 
seedling orange trees in a slanting position instead of 
upright. Close to the root are then thrown up strong 
shoots, one of which is trained as a standard, while 
the original tree eventually withers away. Something 
of this sort might be tried with budded plants. The 
original stock which is budded low down, might be 
planted in a slanting position, with the base of the 
bud slightly under the soil, so that the latter may be 
trained upright. This might have the additional 
advantage of enabling the shoot to give off roots of 
its own; if it be of a variety which would easily do so. 

Finally, never allow the bhoojwa, or gramparcher, 
to come near your orchard to sweep up the leaves 
for heating his oven. I maintain that one of the 
best manures for a tree is its own decayed leaves, 
and if you prevent their being removed they will, by 
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jickl to the surface soil the ingredients which 
the tn‘(i most requires. If, in addition, you give a 
candul surface leafage from any other trees every hot 
weatluT, you will in .some measure imitate the process 
l)y whicli nature conserves its forests. This, however, 
will not he all that is required, as you will, of course, 
nnnove every year the fruit, which has to be provided 
against l)y means of manurial ingredients. If you 
atteml to this annnaUy, and stir up the surface soil 
regularly and frequently, there is no rea.son why, in 
good sf)il, your orchard should not stand for many 
generations, if you take the precaution to shelter it 
from the destructive hot winds where those prevail. 

Ihtforc I quit this subject, I may as well recom¬ 
mend to intending planters two trees which may be 
useful for hedges. One is the Carissa carandas ,— 
the caraivnda of native.s. It is a thorny, stiff-leaved 
bush, which in time Ixxomes an impenetrable fence; 
moreover it produces an olive shaped berry, which 
is useful for tarts, and also for chulny. The other 
is th<! Capparis sepiarda, — hism'ce or hains of natives. 
It is a wild .small-leaved plant, with umbels of minute 
w’hit(; flow<;rs, and cov(U'c!d with small and large hooked 
thorns. Once you gt:t entangled in it, every effort to 
disengage yourself iVom it will hook you on to fre.sh 
thorns. With a little ol)servation, patience and trouble 
you might so fence in your orchard, as to make your 
fence: eriual to a soH<i wall, as far as thieves and cattle 
are concerned. Whe.re possible, however, a high wall 
round your orchard has gre-at advantages. It sucks 
nothing of your .soil. While your young trees are 
growing, you can take low crops from the ground 
between the trees. 

I have found tliat the ayast tree (Seshania grandi- 
plora; akhatti of Ceylon) is very useful for giving 
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light shade for nurseries. The seed of this small tree 
should be sown in lines, north and south, about a 
yard apart, at the commencement of the rains. The 
lines should have at least fifteen feet between. In 
one year, this tree, in good soil, will grow twenty feet 
high. As the trees grow, they can be thinned out to 
about twelve feet or so apart. This small and quick 
growing tree does not live a long time, but it can be 
easily renewed ; moreover, it would be advisable to 
change the site of the nursery every five or six years. 
Besides quick growth, the agast has the great 
advantage of affording just the amount of shade 
needed for an orange nursery. The leaves are pinnate 
and not too dense. In South India and Ceylon, 
natives eat both the leaves, flowers, and young pods 
of the agast, cooked in their various dishes. I have 
often given its leaflets, mixed with other native j:)lants, 
to prisoners, as a vegetable. 
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CHAPTER XII. 

TIIK USES AND COMMERCIAL 1‘KODUCTS OE THE CITRUS. 

Everybody i.s acquainted with the ordinary domestic 
uses of the orange, lemon, and lime. The charming 
combination of sweet and sub-acid in a good orange 
is known to most people. The acid, however, should 
only be sufficient. The riper and sweeter the orange 
is, the nicer is the proportion of sweet and sub-acid. 
The small suntola orange of JhU'wal, perhaps, i.s the 
sweetest of that type of orange. In Malta there i.s an 
acidless variety of the Malta orange, which is quite free 
from acid from beginning to end. It occupies the 
same position among oranges, as the sweeit lemon, 
or sherbetee occujiies among lemons, and the madh- 
kakrec among citrons. I'he sweet lemon, though 
acidle.ss, i.s a great favouriti: among natives, and they 
give a better [>rice for it than they g(;nerally do for 
oranges. Varieties of .sour-sweet oranges which give 
a large Diimrcz crop, are worthy of selection and pro¬ 
pagation, on account of this very useful and profitalde 
late crop. It ripen.s in the hot weather, when a juicy, 
sour-sweet orange becomes a luxury indeed. All 
those varieties of lemons and Iime.s which give a 
heavy Dunirbz crop are also very useful and jirofitable, 
as such late lemon.s and limes would be invaluable in 
the hot weather. The saddpkal, a tasteless, and there¬ 
fore useless citrus, flowers and fruits all the year 
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round. The Malta lemon often nearly approaches this 
character of perpetually flowering and fruiting- If 
these two could be crossed, a variety of juicy acid 
sadaphal might result, which would be extremely 
desirable. 

In the hot weather, when the skin is acting pro¬ 
fusely some people call for a. peg. The moment this 
is imbibed, ^ profziser skin action occurs. This tea 
wise person would be enough to prove that although 
a peg* is a valuable drink in case of exhaustion, 
it is w remedy iot thirst in the hot weather. lv\a;n 
water alone, whether iced or uniced, is no remedy for 
thirst in the hot weather; no sooner do you drink a 
tumbler of water, than it all comes out through the 
skin, doing some good no doubt, but leaving your 
thirst as it was, a few minutes before. Let the juice, 
however, of either half a lemon, or a whole lime be 
squeezed in a tumbler of water, and it will be seen 
what a difference it makes in quenching thirst. I do 
not know how the lemon juice acts, whether by con¬ 
stricting the vessels which feed the sweat-glands, or 
by other ways; the fact, however, remains, that lemon, 
lime, and sub-acid orange juice are good quenchers of 
thirst. Just see then, how valuable fresh lemon.s and 
limes would be in the hot weather, to everybody, but 
more especially to European soldiers, among whom 
there are now-a-days numerous teetotalers. The sick 
in hospital, of all denominations, would be grateful for 
a cool drink of lemonade, or orangeade. The latter 
is rarely used ; but even in winter, a hot orangeade, to 
a sick person, is very grateful. Few would, therefore, 
deny that fresh lemons, limes, and oranges in the 
hot weather, would be, not only very desirable, but 
would fetch a good price. 

* Brandy and soda-water. 
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The most useful sour citrus for domestic purposes 
are, perhaps, the limes, when only a small squeeze of 
juice is wanted. When, however, a larger quantity of 
juice is needed, the Malta or Sicilian lemon is prefer¬ 
able ; moreover, its juice is of a purer acid. I have 
been told that a Malta lemon does not give so much 
juice as a kaghzi-nimboo. In August I compared the 
quantity of juice of a small Malta lemon with that of 
the largest lime. Each gave a little less than half a 
wine-glass of juice ; a large Malta lemon gave a full 
wine-glass of juice. The rind of the Malta lemon, 
moreover, is the best for flavouring sweet dishes. A 
ring of the outer fresh rind, stirred in with custard 
while on the fire, and taken out before serving, is 
enough to flavour a bowl-full. Then the Kumaon 
lemon or gulgtil, is very useful, when a still larger 
amount of juice is wanted at one time. 

If the cultivation of lemons and limes in India 
should at any time become so extensive as to make the 
fresh fruit of little value, I need hardly say that citric 
acid can be manufactured from their juice, both for 
pharmaceutical purposes and for aerated waters, of 
which the consumption in India must be enormous. 
At present, so-called aerated lemonades do not deserve 
that name. They are, in most cases, if not in all, really 
tartarades, or, perhaps, sulphurad^s. Tartaric acid, 
being much cheaper than citric acid, is largely used for 
making these so-called lemonades. Sulphuric acid, 
largely diluted, is often, I think, also used for the same 
purpose. I have no means of ascertaining how much 
citric and tartaric acid are imported for this pur¬ 
pose, but there can be little doubt that if citric acid 
could be manufactured cheaply in India, the genuine 
lemon and lime acid would be largely used for lemon¬ 
ades. It might be manufactured also from all sour 
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oranges, and any sour citrus with sufficient juice 
in it. 

As to the uses of the citrus in perfumery, the per¬ 
fumer had better speak for himself. 

G. W. Septimus Piesse, in his book on the “ Art of 
Perfumery,” published in 1879, fourth edition, says:— 
“ During the season, there is at Nice a public market 
for orange blossoms. The bitter orange flowers 
(Seville) fetch three francs per kilogramme; those of 
the sweet orange, two francs. The market season for 
orange flowers at Nice lasts for more than a month, 
and during that time there are sold from fifteen to 
eighteen tons of flowers daily (!!!), and a ton of 
flowers will yield more than a kilogramme of otto, say 
forty ounces, worth 20/. sterling, and the residuary 
water (orange flower water) highly saturated with odour, 
is worth another 10/. note. Two distinct odours are 
procurable from the orange blossom, varying according 
to the methods adopted for procuring them. This 
difference of perfume from the same flower is a great 
advantage to the perfumery factor, and it is a curious 
fact, worthy of inquiry by the chemical philosopher. 
This duality of fragrance is not peculiar to the orange 
flower, but applies to many others, especially the rose 
—probably to all others. 

“When orange flowers are macerated in a fatty 
matter, by what is called ‘enfleurage,’ eight kilo¬ 
grammes are required to enflower one kilogramme of 
grease, divided over thirty-two infusions. This poma¬ 
tum is then digested in rectified spirits, which takes up 
the essential oil, and forms extract of orange flowers. 
This scent is so fine that it cannot be recognized from 
that of the flower. From it ‘Sweet Pea,’ ‘Magnolia,’ 
and other scents are made up. If orange flowers are 
distilled with water, the Otto, or ‘ Oil of Ndroli,’ is 
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produced. This appears originally to have been dedi¬ 
cated to the memory of the Emperor Nero. He is 
stated to have had perfumed showers come down from 
the roof of his dining hall. He was evidently a great 
patron of jjerfumers. The finest otto is considered 
that which is extracted from the flowers of Citrus 
aurantium (Portugal or sweet orange). It is called 
‘ Neroli Petale,’ or ‘ Ncroli Douce,’ sweet Ndroli, 
The next quality is that from the flowers of the Citrus 
liigaradia, or Seville orange. It is called ‘Ndroli 
Bigarade,’ or bitter Neroli. 

“Another otto is distilled from the leaves and young 
unripe fruit of different varieties of citru.s. It is called 
‘ Petit Grain,’ from the little oil specks in the leaves. 

“The ‘Nt^rolis’ are largely used for ‘Hungary 
Water ’ and ‘ Eau de Cologne,’ and ‘ Petit Grain ’ for 
scenting soap.* Of the latter there are various kinds, 
according to the kind of leaf from which it is distilled.” 

(Notk. —In Lucknow I once distilled " Petit Grain” 
from the leaves of the common keonla orange, and 
also .some “ Ndroli” from the pummelo flower.) 

All kinds of citru.s leaves and flowers will yield, more 
or less, an otto by distillation. 

Orange flower water can be used for the skin, the 
hands, and the eyes as a lotion. Its use for confec¬ 
tionery and for mixing with nauseous medicines is well 
known. It is also a good carminative. 

I'he orange and lemon })eels are rasped by a little 
machine called " Ecuelle” ; or by a larger but similar 
machine. I'hc latter is a sort of barrel or drum with 
spikes inside. In this larger machine too or more 
lemons are rasped at one time. The rasped rind is 
then pressed in hair bags, and the oil is afterwards 

• 'Fhere are now soap manufactorioi in India, and the distillation 
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allowed to stand and deposit impurities. It should be 
kept cool and in the dark, as the mucilage in it is said 
to cause decomposition and to spoil the essential oil. 
The best way to get rid of this mucilage is to shake 
the oil well with warm water, and then allow it to 
stand, and when clear decant it close to the water. 
The expressed oil of the lemon is the finest, and has an 
intense odour of lemons. This oil is called “ Citron 
Zeste,” while that distilled from the rind is not of the 
finest quality, but probably keeps better, and is called 
“ Essence of Lemon.” 

England imports 85,000 to 90,000 pounds weight 
annually of the otto of lemon and “ Citron Zeste.” It 
comes principally from Messina, where there are 
hundreds of acres of lemon groves. Indeed, the 
extraction of the ottos of lemon, orange, and bergamot 
constitutes the chief industry of Sicily, particularly 
in the vicinity of Palermo. Nevertheless, what 
England gets from the South of Europe does not 
meet the demand. 

The acid pulp of the lemon, after rasping off the 
rind, is pressed for citric acid. 

The otto of the Citrus peel has many uses in per¬ 
fumery, and is the leading ingredient in “ Lisbon 
water ” and “ Eau de Portugal.” 

Mr. Piesse further says that “No tree is so profit¬ 
able to the flower farmer as the orange, and emigrants 
to any of our warm colonies should make a note of 
this, and fix on their memory that the leaves of the 
orange tree yield an otto worth (in 1879) three shillings 
an ounce; the flower, an otto, worth ten shillings an 
ounce. That the flower, by ‘ enfleurage,’ yields a fat 
worth eight shillings a pound, and the rind, an otto, 
worth twelve to sixteen shillings per pound. More¬ 
over, if the fruit cannot be sold by the score in the 
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market, cut up and mixed with bran it makes a capital 
food for cattle.” 

The object Mr. Piesse had in writing the book on 
the “ Art of Perfumery ” was to induce the British 
colonies to take up the manufacture of ottos of various 
kind.s. He then hoped that the extensive “ Orangery ” 
near Sydney, belonging to Richard Hill, Esq., J.P., 
might soon send its products from “our antipodean 
colony.” 

With regard to the lime, Mr. Piesse says; “It 
grows most prolifically on Monserrat, one of the Lee¬ 
ward Carribbee islands, and is now almost indigenous 
there. A Monserrat Company has been formed, under 
the management of Mr. J. Sturge. It annually pro¬ 
duces no less than 1,000 pounds of the true otto of 
Citron, all by the Ecuelle process, and it is so pure 
that it is worth ‘ twice its present price in the market,’ 
but the products of Sicily compete with it to its dis¬ 
advantage. Mr. Sturge says his citron* orchards con¬ 
sist of 500 acres ; and that each acre contains about 
200 trees. It takes seven years from the seed-for 
them to come into full bearing. They flower, more or 
less, when they get rain, and the fruit ripens in about 
four months after the flower appears. They bear fruit 
all the year round,+ but the chief harvest is from 
Septemfx;r to January." 

Any further information regarding ottos and the 
preparation of scents can be ol)iained from tliis 
interesting work on the “Art of Perfumery." I 
have only extracted from it what concerns the Citrus 
family. 

It should not be forgotten that in addition to foreign 

* Probably lime is meant. Vide pi. aaS, fig. a. 

t For this reason, ^tkaghzi nirntm is called b^ra tn&si" by 
natives of India. 
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trade, Orientals are intensely fond of scents. More¬ 
over, when Africa is opened out, it will be probably 
found that the savages of Africa will appreciate scents, 
and will largely patronize perfumers. Most natives of 
India, however, prefer “ ottos ” pure and simple, rather 
than “ bouquet ” scents. 

It may not be, perhaps, generally known that the so- 
called “ aerated lemonade,” if well made, is flavoured 
with "lemon oil”—the otto of the lemon rind, imported 
into India from Sicily. 

In my experience I found that the plains of India 
are not very favourable for obtaining a large quantity 
of “ otto ” from any plant. The hot, dry atmosphere 
appears to dissipate a good deal of the essential oil of 
flowers and seeds, such as coriander, &c. Therefore, 
the orange flowers would have to be collected before 
sunrise in the morning, otherwise a cooler climate 
would be preferable for extracting ottos profitably— 
such as the Himalayan hills, wherever the Citrus can 
be grown without being destroyed by frost in winter. 
Wherever tea could be grown probably the orange, 
lemon, and lime tree could also be grown. It is said, 
for instance, that in Kumaon many kinds of Citrus 
grow to perfection; also in Buxa, Assam, and the 
Khasia hills. 

Besides the extraction of essential oils from the 
Citrus rind, the latter can be made into “ candied peel ” 
for purposes of confectionery. A combination of citric 
acid, flavoured with lemon oil, I believe, enters into the 
composition of lemon-drops. In Appendix, No. 45 and 
No. 50, I have given a receipt for making candied citron 
and lemon peels, taken from the " American Grocer,” 
and from an Italian cookery book. It is not an article 
likely, to be made for export, but it may be service¬ 
able for domestic purposes, and the internal trade of 
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India. I have always found that the imported candied 
peel has an unpleasant turpentiny flavour. The essen¬ 
tial oil of the rind loses its charming aroma by keeping 
any length of time, however well bottled, while that 
freshly made is very fine. Moreover, imported peels 
are always very hard. As the Malta lemon is likely 
soon to be largely cultivated in India, these receipts 
may be of some use. Citron is already largely cul¬ 
tivated. 

The Seville orange, I found, is grown in most parts 
of India and Ceylon. There is, perhaps, none better 
for making marmalade, and this preserve will improve 
by keeping. In the same Appendix, No. 49, I have 
given a receipt for making marmalade, taken from 
Francatellfs “ Cook’s Guide.” The Seville or bitter 
orange has a very aromatic and bitter rind, and a 
sour pulp. 

One of the best citrus preserves I have tried is the 
“lemon jelly,” a receipt for which is also given in Ap¬ 
pendix, No. 51. I think it was originally taken from 
the Queen, and kindly given to me by a friend. 
The best jelly is that made from the fresh Malta lemon, 
but any acid citrus fruit taken fresh from the tree can 
be preserved in the same way, such as the Seville 
orange, the lime, the amilbid. The proportion of acid 
pulp to rind can always be regulated according to in¬ 
dividual tastes by lessening the one and increasing the 
other, and if the fruit used is not sufficiently acid, more 
juice can be added from some other kind. One thing 
must be strictly attended to, however. The sugar 
used for this jelly must be of the white crystalline kind, 
such as that of Cossipore; otherwise the slightest 
amount of treacle in the sugar will make z.jam, and 
prevent the jelly setting. 

Finally, the citron peel is preserved in syrup in 

L 2 
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Rampur, Rohilcund, and in Lucknow, under the name 
of turnnj ka murabba. Some kinds of citron peel 
that are not too bitter, can also be candied. A frictid 
in India made some candied citron from the peel of the 
madhkakree of Almora, according to the receipts given 
in the Appendix. It succeeded admirably, and all who 
tasted it pronounced it delicious. It cannot be imagined 
how different the fresh, soft, and aromatic candied 
peels are from the stale hard peels imported at a high 
price from Europe. Tons of marmalades and jams 
are annually imported from Europe, while all could l)e 
made in India of a nicer and fresher flavour. 

We now come to a very important use to which the 
citrus family can be put. My belief is that in I ndia 
the worst plague we have to contend against is inter¬ 
mittent fever, with its consequent disorganization of 
the blood, disturbed secretions, enlarged spleen, &c. 

In 1885, in the Etawah Jail Garden, I had about 
three hundred Malta lemon trees in full bearing. At 
that time I read in the-nxedical journals * that Dr. 
Maglieri of Italy had found that the peasants used a 
decoction of lemon to recover from the cachexia left by 
intermittent fever. He tried the experiment himself, 
and published the results. Then Dr. Lauchlin Aikc;n 
of Rome made other experiments with this decoction 
in cases of fever, and found it very valuable. As I 
had a large quantity of the same lemon on the tree.s, I 
undertook an extensive series of experiments to ascer" 
tain the real value of this remedy. I shall not here 
trouble the reader with the details of my experiments. 
They have been reported to Government, and pul)- 
lished in the medical journals, and in “ Braitlivvaitifs 
Retrospect of the M edical Sciences." The conci ii.sioiis 

* British Medical Journal, of October 4th, 1884, p. 655, and 
“Braithwaite’s Retrospect,” ending June, 1885. 
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I came to from the series of experiments I made were 
tin; following ’.—{a] For simple intermittent fever, with¬ 
out any other complications, the decoction of lemon 
and of the khatta orange is almost as good a febrifuge 
as quinine, and acts with rapidity, even in tertian and 
quartan fever, {li) In cases of weakness and loss of 
a|;petite after fever the effect is even more quickly de¬ 
veloped. It shows itself after the second dose, im-' 
proving the api)etiteand dige.stion, and diffusing vigour 
through the nervous and muscular systems. I tried 
three kinds of sour citrus in such cjlscs, and they ap¬ 
peared equally good. (r) In cases of recently enlarged 
spleen, even when of three or four months’ standing, 
these decoctions (excepting the fluoride of ammonium, 
which is equally good) are the best splenifuges I am 
acquainted with, {d) When the spleen is very large 
and of years’ standing, it takes a prolonged treatment 
to reduce and soften it. In such cases, probably neither 
the decoction of citrus nor any other remedy known will 
make the spleen entirely disajjpear, that is, reduce it to 
its normal size. To test the value of these decoctions 
in very large and old spleens, such as we often see in 
natives of India, it would require that the patient 
should voluntarily submit to the treatment for several 
months. 

I believe all the .sour citrus would be valuable in the 
above disea.ses ; but I had not the opportunity of trying 
them all. The most numerous trials were with the 
decoction of lemon ; then came a less numerous series 
with the decoction of khatta orange. I made some 
experiments also with the Seville orange and the 
ordinary lime. They were all valuable, but the most 
pleasant to take is, I think, the decoction of lemon. 

It would appear, therefore, that in the genus citrus 
we have a remedial agent of mucli potency for inter- 
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mittent fevers and their consequences.* If chemists 
could be induced to take up the subject, and endeavour 
to extract the medicinal principle in some cheap form, 
a new departure in febrifuges and splenifuges might 
be brought about. The raw material can be grown 
everywhere, and during the season of 1885-6, it was 
stated that the fruit was allowed to rot on the trees in 
Sicily, because it did not pay the growers to pack and 
ship it to other countries, prices having been consider¬ 
ably lowered by competition from various parts of the 
world. If, therefore, the active principle could be 
cheaply extracted, not only the superabundant fruit of 
the world would be utilised, but a more extended market 
found for this important fruit In Appendix, No. 48, 
will be found the receipt for making this decoction, 
according to the method used by the Italian peasants. 

It would be interesting to find out whether the active 
principle exists ready-made in the fruit, or is brought 
out by the action of the boiling citric acid on the 
essential oil and bitter principle of the rind, and whether 
it exists only in some citrus, or in all the fruits of the 
genus, and whether it also exists in the leaves, bark, 
and wood of these trees. In Appendix, No. 46, c and d, 
are given the native modes of administering the lennon 
dr lime for spleen, and in No, 52 similar uses are made 
of a kind of orange. 

In the “ Penny Cyclopaedia ” the following occurs : 
“ In the West Indies, lemon juice, with common salt, 
is used in dysentery, remittent fever, dry belly-ache 
(colic), putrid sore throat, &c. Dr. Wright also 
recommends it in diabetes, and lientery.” 

“ According to Sir G. Blane, the solution of citric 
acid is not so efficacious in preventing and curing sea- 
scurvy, as the recent lemon-juice.” 

• Viie Appendix, No. 52, and pL 40, fig. d. 
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“ Externally, slices of lemon form useful applica¬ 
tions to scorbutic and other sores, and also at the 
commencement of hospital gangrene.” 

The Seville orange, besides making the best marma¬ 
lade, is used for making tincture of orange peel, which 
is mixed with nauseous medicines, to disguise their 
revolting taste. From its skin, orange candied peel 
is made. It is also used for flavouring the Cura9oa 
liqueur. 

Natives of India make a very nice pickle out of the 
whole pulp of the lemon. Before they were acquainted 
with the Malta lemon, they made it from the pulp of 
the true lime {kaghzi nimboo)\ but those who have 
tried the lemon say that it makes a much finer 
flavoured pickle, and would not again use the lime 
if they could obtain the lemon. This lemon-pickle is 
not only nice, but will keep, with care, for a whole 
year. In Appendix, No. 46, are given receipts for 
making lemon-pickles of all sorts. 

There appears to be yet another use, and a very 
important one, for sweet oranges. Latterly experi¬ 
ments have been made to ascertain the value of the 
juice of sweet oranges for making wine, and I believe 
this beverage is already manufactured in considerable 
quantities from sweet orange juice. Considering that 
in many parts of the world the phylloxera has ruined 
the vineyards, and that in consequence “chemical 
wines,” of all sorts, have been abundantly poured on 
the markets, the news of a genuine wine, made from 
genuine oranges, will be acceptable to every one; at 
all events to all those who are not teetotalers. With 
reference to this new industry, the following occurs in 
the Gardeners’ Chronicle of 13th February, 1886, 
p. 209. Under the head of “Wine from oranges,” 
and quoting from the Queenslander it says: “In 
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response to our request for practical information, a 
vine grower, and wine maker, who has within the last 
few years visited many of the European continental 
vineyards, called upon us. He informs us, and wishes 
the fact to be made widely known, that a mo.st 
excellent wine can be made from the juice of the 
orange, and that since the troubles caused by the 
phylloxera, a large proportion of the “sherry" of 
commerce, is “orange wine.” The article adds, that 
in Florida, wine is being made from oranges. 

Sugar forms a considerable part of the sweet orange 
juice. In addition, some varieties contain also vary¬ 
ing proportions of mucilage and citric acid. There 
is no reason why wine of some sort should not be 
made from orange juice. There are very few pdrts of 
the world, where the cold is not too great, in which 
some variety of sweet orange could not be grown. 
Cultivation, and other methods would increase the 
amount of sugar. Who can say that the Booiwal 
sweet orange would not make a good palatable wine,’’ 

Upon the whole, many of the citrus fruit, especially 
the sour ones, are so useful and im[x>rtant in many 
ways, that villagers should be everywhere encouraged 
to grow them in their back yards, and anywhere, out 
of the reach of goats and cattle, near the villages. 
The daily drainage of water from their wells, bathing, 
and washing of pots and pans, if led by a channel to 
the lemon trees, would suffice as a daily watering in 
summer, so that once sown or planted, no further 
care would he necessary. The kag/wi nimioo, tine 
Malta lemon, or bukhdr ki nimboo {as it is now some¬ 
times called) and the kheUta orange, are all so easily 
grown from seed and layers, that these useful remedies 
ought to be readily brought to the door of every 
villager in India, to be utilized on his first getting 
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intermittent fever.* If the properties and general 
usefulness of limes, lemons, &c., were taught in 
schools, it would not take much persuasion to induce 
every zemindar in a village to have a small garden, 
near a well, where some lemon or lime trees could be 
grown. The school is the best channel for intro¬ 
ducing u.seful ideas among the people of India. The 
rising generation will then be almost sure to make 
them household .sayings. 

* It should be noted th4at natives believe that for the first three 
days of intermittent fever, nothing should ho done! This is 
nonsense. The sooner intermittent fever is dealt with, the sooner 
it will be cured, and the less consequences will occur. 
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CHAPTER XIII. 

THE ORANGE AND LEMON TRADE OF INDIA. 

Under this heading will be of course included, not 
only the trade in oranges and lemons, but also in limes, 
citrons, andpummelos. 

It would appear that on the North Eastern border 
of India, there are two or three places at which siintara 
oranges are grown to some extent for exportation to 
other places. Nagpore and its surrounding country, 
in the Central Provinces, is another centre of consider¬ 
able trade in oranges. Delhi is another. There does 
not appear to be any more centres of orange cultivation, 
except for local consumption, and for export to the 
immediate surroundings of the place, where they may 
be grown. Of course each station has its few orchards 
of oranges, but these are a mere nothing, and their 
produce is either locally consumed, or finds its way to 
the railway stations in the vicinity; so that a small 
trade is carried on at almost all large railway stations 
in the orange season. 

Mr. G. Stevenson, Deputy Commissioner of Sylhet, 
has very courteously furnished me with the following 
statistics of the trade in the Sylhet orange, called in 
Bengal kcLmala lemboo, it is said from the name of 
one of the rivers, in the vicinity of which this orange 
is largely grown:— 
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Boat Traffic. 

Quant, in Mds. 

Value in Rs. 

i88o-8t 

1,20,398 

2,40,796 

i88i-8i 

1,46,592 

not known. 

1882-83 . 

1,02,631 

1,28,288 

1883-84 

1,14,969 

2,27,062 

1884-83 . 

1,20,884 

2,47.352 


This averaged about 1,21,095 maunds of oranges 
per annum, worth from ijiacs to lilacs of Rupees, in 
favourable years. These statistics only deal with 
exports to Bengal, and mostly to Calcutta. N o account 
is kept of oranges consumed locally, and in the im¬ 
mediate surroundings of the orange groves. 

Mr. J, D. Anderson, Officiating Deputy Com¬ 
missioner of Sibsdgur, Upper Assam, further states 
that this orange is also called sumthira tenga, and 
that the traffic is carried on first by the bcirki boats 
of the hill streams, and then by the larger country 
boats of the bepdris, who take them to Dhkka, and 
Goalundo. From the latter place they are, I believe, 
railed to Calcutta. 

Mr, C. Brownlow, writing in the Journal of the 
A.H.S of India (part iv., new series, vol. i. 1869, 
p. 372), on the orange groves of Shalla, says that the 
trade of this district in 1869, was in limestone, oranges, 
potatoes. India-rubber, and other minor articles. The 
oranges came from Shalla. The orange mart is at 
Chattuck, or South bank of the Soorma river, and 
directly opposite to the mouth of the Shalla river (a 
tributary of the Soorma). The custom was to count 
the oranges in fours, and 750 fours made a sou of 
3,000, and the prices were so much per sou. Rain 
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is injurious to the fruit when in bulk. It then soon 
moulds, and goes bad. This keeping property is im¬ 
portant, as far as the Calcutta trade is concerned. So 
that the finest oranges, with delicate thin skin, are 
mostly kept for local consumption, as they don’t bear 
transport well. Even of the thicker skinned ones, 
which are sent to Calcutta, a certain percentage rots as 
they are sent in heaps in boats. No mode of packing 
was used to prevent them from spoiling on the way. 

The oranges at the “ Phalli ” Bazar were of inferior 
quality (as far as keeping properties were concerned), 
being thin-skinned and small, but of exquisite 
sweetness and flavour. They were, therefore, all sold 
locally and quickly. At the ghat their price was 
Rs. 6 per sou (3,000), being less than the Shalla 
oranges, at the groves, and yet in the case of the 
“ Phalli ” oranges, Rs. 6 includes the labour of cultiva¬ 
tion as well as carriage, at the rate of ten men to a 
sou. A Khasia reckoned his labour worth 8 annas 
per day, and as only half his day must be reckoned, 
the remaining half being occupied with victuals, it 
would appear the oranges might be sold at the 
poongees at the rate of about 15 for a pice. Mostock 
is immediately above Shalla, at about 1,000 feet eleva¬ 
tion. Mr. Brownlow got very good oranges there at 
eight for a pice. From some of the poongees, as 
well as from the Mhowmloo Valley, oranges are carried 
to Cherrapoongee, where, when in season, they sell at 
five to eight for a pice, and are of a delicious thin- 
skinned variety. At Cherra, they may be had a month 
or more after they are out of season. These late 
oranges, which are much relished by some, sell some¬ 
times at one pice* each. 

From 1869 to date, I have no other information 
* A pice is about one farthing. 
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about the trade in the so-called Sylhet oranges, except 
that kindly sent by Mr. G. Stevenson from Sylhet, 
previously given. 

“ Buxa Uooar " is another place where fine oranges 
are grown. I have seen specimens of the Buxa orange, 
kindly sent to me by the Surgeon in charge of that 
station, at the request of Colonel Rutherford, com¬ 
manding the 33rd Regiment N.I. The Buxa oranges 
are of the simtara race, and as good as, though not 
l>etter than, tho.se of Sylhet. I have no statistics, if 
there be any, of the trade in Bhootan oranges. 

VVe come now to the borders of Nepdl, north of 
Goruckpore. Beyond the Raptee and within the 
Nepal border, there is a place called Boolwal. In 
this district a small orange of the silniara type 
grows. It is the sweetest, although the smallest of the 
simtara race, excepting the kumquat, one of the speci¬ 
mens sent from Buxa, was not unlike the Bootwal 
orange in size. 

Major Buller, District Superintendent of Police in 
Gonda, Oudh, has Ijeen goo<l enough to send me the 
following information regarding this interesting little 
orange :— 

“ A head constable of mine says that he had a kohar 
onct;, who had visited Bootwal. 'I'his is the name of 
a large town beyond the Raptee. It gives its name 
also to a kergh. I he orange is called siintolah 
and is not known in Nei)al under the name of 
Bootwal orange. I'he orange trees grow wild, not in 
the valley, hut on the hills. 1 lowever, the hills arc 
all parcelled out betw(;en different persons, and 
although the fruit trees an: not in any way cultivated, 
the produce cannot l>e plucked and sold by any one, 
t;xcei)t the owner of that particulaf plot. The oranges 
are brought down and sold at bazars, on market days, 
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in towns adjacent to our territory They are bought 
by koonjras, kbhars, and other dealers, and by them 
taken to Goruckpore, Bustee, Fyzabad, Benares, &c. 

“ Dr. Cameron’s mali in Gonda, says that this 
orange is called suntowrea, and that it is grown at 
Bootwal, and there alone. 

“ I met a havildar of the ist Goorkha regiment 
He confirms what I told you about the siintolak 
orange. It grows wild in the hills, and not in the 
plains of Nepal, the Raptee valley, &c. By cultiva¬ 
tion, the orange becomes sweeter, bigger, and has a 
thinner skin, otherwise the wild and cultivated oranges 
are one.” 

This small sweet silntolak, orange from “ Boot¬ 
wal,” was hardly known beyond Goruckpore some 
time ago, but now, since the railway has been opened 
north of the Ghagra, this curious little wild, and very 
sweet orange, averaging about inches in girth, has 
found its way to Benares, and no doubt, in time it 
will reach other places. Kumaon also, has some local 
trade in oranges. 

Next to Sylhet, and its vicinity, the largest centre 
of orange trade is Nagpore and its surroundings, In 
the Central Provinces. Mr. J. B, Fuller, states that 
“ this orange is the great speciality of the black soil 
country in the fruit line.” 

In my opinion the Nagpore orange is the bt:st 
flavoured of all the shntara type of oranges, and M r. 
Fuller thinks it is “ decidedly the best of any which 
he has tasted in India” That from Bootwal is sweeK.r, 
but many think it is too sweet, and that a mixture of 
sweetness with sufficient acid to make an agreeable 
flavour, such as that of the Nagpore orange, in pre¬ 
ferable. The Bombay market is largely supplied with 
oramges from the Central Provinces, and there i.H 
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probably little doubt that the black soil of those 
Provinces has a great deal to do with the fine flavour 
of the siintara orange grown there. 

Mr. J. H. Fisher, C. S., collector of Etawah, who had 
been, at one time stationed in the Central Provinces, 
has kindly given me the following information. 

“ It is now ten years since I was in the Nagpur and 
Chattisgurh Divisions of the Central Provinces, and 
so I speak from memory. In the Wardha district, as 
in Nagpur, there were a good number of large orange 
groves, the produce of which was sent down to 
Bombay. The tree there ripens fruit twice a year, in 
the late autumn, the crop being called, amha bar; 
and in the late spring, when it is called mirrik bar* 
The trees thrive prodigiously in the rich black soil of 
the country, which being decomposed trap rock, is 
highly calcareous, so that they get the lime that the 
whole tribe of citrus so delight in. The orange 
groves are planted not only near the railway, but at 
considerable distances from it. I remember some in 
the Arvi Tehsil of the Wardha district, and also in the 
Sausar Tehsil, in the south of the Chindwara district. 
The groves that I remember were planted out in the 
open, without reference to any shelter or protection 
from large trees. 

“When I was in camp in 1873, the South-east 
corner of the Raipur district in the zamindari of 
Khariar, I remember the Rajah of Kalabandi, a 
feudatory state in the neighbouring district of Sam- 
balpur, coming to see me. He brought with him 
some huge baskets full of oranges, the produce, he 
told me of wild orange trees, which grew in certain 
places in the forests on his estate. As they were out 
out of my district, I never had an opportunity of 
* This is the Dumrtz, or after crop of other places. 
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seeing these wild trees, and forming an opinion, as to 
their origin, i.e., whether they were really indigenous, 
or were the descendants of trees brought from else¬ 
where. In any case, the oranges, though not ho 
large as the cultivated variety, had the same charac¬ 
teristics as the Nagpur orange, and were very sweet. 

“When at Chindwara in 1876, I imported (with 
vines, olive grafts, figs, and mulberries) .some varieties 
of oranges from Naples. One or two of the plants I 
took with me to Jabulpur in 1877, and left them 
there in 1878. The others remained at Chindwara. 
Whether any of these trees have survived the changes 
of district officers that have since taken place, anti 
established themselves in the.se di.stricts, I know not." 

The Nagpore orange is locally called simtara J>y 
natives. 

Mr. J. B. Fuller, has courteously furnished me with 
the following statistics of the orange trade of Nagpur. 
“Within the last twelve years many new orchards 
have been planted in Nagpur, Kamptce, and other 
parts of the district; and orange cultivation is now 
spreading rapidly in other districts of the province, 
“ There is a great demand for the Nagpore orange in 
Bombay, and considerable quantities of the fruit are 
annually exported to this and other place.s. In tht; 
year 1885, 22,609 maunds of orange fruit were 
exported from the Nagpur station, out of which 
21,400 maunds were exported to Bombay alone," 
This paper was drawn up by the Superintendant 
of the Government garden of Nagpore, 

In addition, Mr. H, J. P. Thomson, secretary to the 
Great Indian Peninsula Railway Company, has been 
good enough to furnish me with the following particu¬ 
lars of the traffic in oranges from Nagpur, during 
1885 
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Maunds. 

By goods trains.4>32(> 

By passenger trains.22,512 

Total ..... 26,838 

Delhi and it.s surroundings is, as I said, another 
centre of some orange trade, but it appears tp import 
more than it e.xports. The sintra or rungtra orange 
of Delhi is sufficiently well known. It is a baggy, 
loose-skinned orange, usually without much pretension 
to .symmetry of form. Mr. George Smith, the Deputy- 
Commissioner of Delhi, has kindly favoured me with, 
the following statistics regarding the orange trade of 
that district. The memorandum was drawn up by the 
Tehsildar of Delhi. 

“The rungtra orange of Delhi is exported to 
Meerut, Jeypore, Bombay, and to some other minor 
places. About 200 maunds are exported per annum, 
valued at 1,600 rupees, or eight rupees per maund. 

“Then from Ulwar, Nagpur, Gurgaon, and villages 
acro.ss the river Jumna, about 2,000 maunds are im¬ 
ported into Delhi, valued at about 24,000 rupees, or 
12 rupees per maund.” 

The latter figures appeared doubtful. I referred 
them again to Mr. Smith, who said they were correct, 
the imports being made at a later period, when oranges 
fetched a higher price*. 

I have seen the orange gardens of Delhi. I'hc 
whole system of orange cultivation there is faulty and 
slovenly.* With its fine variety of siintara, its good 
soil, canal irrigation, and railway communications, 
Delhi ought to export more than Nagpore. While; 
the latter exported over 26,000 maunds, the formcn- 
only exported 200 maunds, and imported2,000 maunds. 

• See Chapter XL on “The Cultivation of the Orange—Delhi 
Gardens.” 


M 
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Although all these oranges are of the suntara type, 
they are different varieties. The Sylhet orange raised 
from seed does remarkably well in Lucknow, while 
that of Delhi does very badly there. Of two Nagpore 
varieties, one does fairly in Lucknow, the other pro¬ 
duces nothing. 

We have then the Sylhet orange, kamld lemboo, 
the Bhootan orange, the Bootwal, or suntolah, or 
suntowrea orange, the Nagpore orange, and the sintra 
orange of Delhi, all varieties of the one type of orange, 
the suntara of modems. 

This type of orange is found in many other parts of 
India, and also in Ceylon. In Lahore a pretty pear- 
shaped variety is grown under the. name of karna 
or sungtara. In Mooltan another round variety is 
also called sungtara. A variety grown in Poona is 
called silntara. In the Shevarays another curious 
variety of the same type goes by the name of 
“ Country orange.” In Yercaud it is given the native 
name of kolinje, and about Madras, kitchlee. This 
information I obtained from Dr. G. Shortt, who 
very kindly sent me a specimen of this interest¬ 
ing “ Country orange.” I was informed that in 
Canarese the orange is called kitlb hannoo. The 
Western Coast of India, South of Goa, is supplied 
from, Coorg with an orange of the suntara type. In 
Ceylon they have a kbnda ndrun, almost an exact copy 
of the Nagpore orange, although of a different variety; 
and a - larger variety called there jdwa ndrun. 
In Kandy the latter is smooth, but in Colombo 
I found some sub-warty, with a more pronounced 
pear-shapedness. Somehow these silntara oranges of 
Ceylon have got the name of mandarin oranges. 
None of the above, however, is trtce mamdariny 
alriiough the latter is allied to the silntara type of 
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orange. Any one, having once scented the leaf or 
the rind of a true mandarin orange, can always recog¬ 
nise it again.* 

The kbnda ndrun of Ceylon, which, as I said, is 
much like that of Nagpore, is eaten always in its green 
state. It could be found in the markets of Ceylon 
during all November. It had not an unpleasant 
flavour, but appeared to be unripe. Some said, how¬ 
ever, that it is better flavoured in its green state. It 
is so habitually plucked, sold, and eaten in its green 
unripe state, that the people there may have come to 
look upon it as a green orange which never turns of an 
orange colour. As I had never heard of a green 
orange, and as I did not believe in-one, I bought two 
dozen of these green konda ndrun.\ On leaving 
Kandy on December iith, I wrapped each in a bit of 
newspaper, and packed them loosely in a covered 
bamboo basket. They travelled with me from Kandy 
to Colombo by rail, crossed the channel to Tuticorin on 
the 19th, and travelled all the way by the South India 
Railway, Madras, G. I. P. and E. I. Railways to 
Etawah, where I reached on January ist. On opening 
the basket, I found only one spoilt. All the others 
were either turning or had turned yellow. I kept 
them till January 20th unpacked, when I took them 
out of their papers, and all had turned of a yellow- 
orange colour, and only one more had spoilt in the 
meantime. All the rest (twenty-two) were sound, and 
of a nice flavour, and juicy. I sent some to Mr. 
Ridley, Lucknow, who found them also very nice. It 
would appear, therefore, that the green orange has no 

* For the probable origin of the true mandarin in Ceylon, see 
Chapter VI., on “The keonla and mandarin Group.” 

t Rumphius, however, mentions a similar orange which is eaten 
while green. 
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locus standi* The fact is, in Ceylon, not only the 
orange is gathered unripe, but all other fridt. I was 
never more astonished than when I visited the Ceylon 
markets. 

All the fruit I found was unripe. Even pine-a|)j)i<*s, 
which ought to be the glory of Ceylon, were unrijie, 
and worse llavoured than tho.se grown in Phililicet. 
The only fruit worth having, then, was the plantain, 
and this is one of the few which can be gath<:rc(l in 
an unripe state and hung up to ripen, without lo.sing 
much flavour, although if cut too early, thi.s also will 
lose flavour. 

It should not be suppo.sed, however, that peo| jle in 
India are innocent of the vice of gathering fruit in its 
unripe state. They everywhere do so, more or less—- 
ist, because sometimes it pays them better to <lc> so; 

because the longer they leave it on the the 
longer they have to watch it; 3r«f, if they do not 
watch it, it is likely to be stolen, or eaten by parrots, 
monkeys, &c. In the Etawah Jail Garden, the pur¬ 
chaser of the fruit gathered all the Malta oranjge's in 
October, in theirstate. There was a mita (fair) 
on, and he said he could get a good price for thtmi. 
The palate of the people of India has been .spoilt, 
because they have rarely had a chance of ta.sting a 
delicious fruit, 'mell ripmed on the tree. The ni,T,ngo 
and the plantain are perhaps exceptions, as they can 
he ripened off the tree, and retain their flavour if not 
plucked too early, although they often spoil mango«;s 
also by endeavouring to bring them too early into the 
market. If a fruit is plucked just before it ripens, then 
its own fre.shnes.s enables it, off the tree, to cotitimn: 
the change to full ripeness, 

* It may probably be a variety which is late in taking on rulmr. 
The Nagpore variety, I think, colours earlfer. 
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Besides orang'es of the simtara type, which are 
smooth, and of 3 . yellowish orange colour, there are 
those called narex-rt£hi and keonla. The latter word 
appears nothing but a modification of kamla. They 
are both redder, rougher, and usually smaller than the 
sitniara orange, otherwise they are much of the same 
shape and size. Moreover, they have often a flat¬ 
tened mammilla on the apex. Natives make a distinc¬ 
tion between nai'£Z--fZ£hi and keonla, but I could not find 
any distinction. If there be any, it is that some 
narang/ii are sweeter than the keonla. The latter, in 
its unripe state, is very sour, and unless thoroughly 
ripened on the tree, or, as some say, off the tree, it is 
hardly edible. By December and Christmas time all 
the simtafas are g'athered. They are left so long on 
the trees, because they fetch a good price during 
Christmas week. But they would, as a rule, improve 
vastly in flavour if left on the trees for another fort¬ 
night or three weeks. Some varieties, however, if left 
too long on the tree, dry up and become juiceless, 
especially if the trees are not watered. 

The k£ 07 ila sweetens later, and is therefore 
better for being- kept on the tree till the end 
of January and later ; so that it comes in as a 
late orange. It does not appear, however, in great 
favour, probably on account of its sourness. It is, 
nevertheless, a good cropper. It is found every¬ 
where, but I am not aware that there is anywhere 
in India any centre of great trade in the keonla 
orange, as there is in its more popular sister—the 
simtara orange. 

Besides the foregoing type of orange, there is 
another, and a totally distinct one. It is larger and 
closer-skinned, and with a totally different flavour. I 
mean that of the Malta orange type. Although I 
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have found oranges of this type in many parts ot 
India and Ceylon, there does not appear to be any¬ 
where any special trade in this kind of orange. As I 
have written fully of these in another chapter, I need 
only enumerate their varieties here, viz., the peni- 
dbdan oi Ceylon; xh^bandir ox chinee, and “Spanish” 
oranges of Tanjore; the Mussembi of Poona; the 
Malta a.nApaenbagk oranges of Lucknow; the Suez, 
and blood-oranges of Jaunpore; and the famous 
blood-orange of Gujranwala. All these are of the 
Malta or Portugal sweet orange type. 

Although India has so many fine varieties of citrus, 
and so many different climates and soils to grow them in, 
the reader would perhaps hardly believe that Bombay 
imports oranges and lemons from Africa and Arabia. 

Mr. Moore, the Acting Commissioner of Customs, 
Bombay, has very courteously favoured me with the 
following statistics regarding the imports of oranges 
and sweet lemons from, Zanzibar and Muscat. The 
figures for 1885-86 are from ist April to 22nd March, 
1886. 



1884-5. j 

1885-6. 


Rs. 

Rs. 

Zanzibar Oranges. 

L 743 

836 

Muscat sweet Lemons .... 

L 555 

1.69s 


Although the Seville orange is to be found in many 
places, both in India and Ceylon, there is no demand 
for it. It makes the best marmalade. Who knows 
how many tons of tinned marmalade are imported 
annually from England ? 

The Mandarin orange is only suited to moist 
climates, where hot winds do not prevail, such as 
Bengal, the Western Coast and Ghits, Ceylon and 
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Burma. There is no reason why Ceylon should not 
supply Bombay and Calcutta with this delicate 
orange. It has only to be made known for a demand 
to grow up. 

The khatta orange is mainly utilized for its seeds. 
They are sown in most places for the purpose of rais¬ 
ing young stock to bud on. It appears, however, 
that seedlings of the sweet lemon ought to replace 
it for budding sweet varieties on. 

There now remain the pummelos, citrons, limes, 
and lemons. 

The best pummelos I have seen are the thin- 
skinned red pummelos of Bombay. They come in 
about Christmas, are juicy, and of the colour of raw 
beef internally, and of globose shape. There is no 
reason why this fine kind should not be extensively 
grown. All the other varieties of pummelo I have 
seen in India and Ceylon are not to be compared with 
this, and hardly worth propagating to any extent. 

The citrons are very little used, except for medi¬ 
cinal purposes. On the western coast of India they 
have many large varieties, and at Mangalore they eat 
the thick sweet skin after peeling off the bitter rind. 
In Lucknow and in Rampur, Rohilcund, and other 
places, they make a preserve of the thick skin of the 
citron, which -they call turunj. All the citrons, 
both sweet and sour, have a dry pulp. 

From the borders of Nepdl I received a citron-like 
khatta orange, of the size of a small jack-fruit, 
with a girth of 24 inches, 10 inches long and 7J inches 
diameter. There it is called rus kankur, ko^t- 
thairee nimboo, or beora. It had no seeds, a pale 
sour pulp, and a thick sweet skin, which is the only 
part eaten. These specimens were sent to me by 
Major Buller. Mr. Hein, of the Lahore Government 
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Garden, sent me a smaller specimen of this same 
variety, which he says is there called gulgul. 

The limes are the most used. They are to be 
found everywhere, and where no other Citrus is found 
some kind of lime is sure to be found. N evertheless, 
it is astonishing that so common a thing, so useful a 
fruit, and a tree so easily raised from seed, is not to be 
found in villages of the N. W. Provinces. There is 
not a village in the whole of India, perhaps, where the 
kaghzi nimboo would not readily grow. 

A large and profitable trade might be made from 
the sweet lemons. They are much appreciated by 
natives, and fetch a good price. They call them 
sherbetee, or mitha nimboo, and also amrutphM. 
The best flavoured sorts are grown in dry climates, 
such as those of Mooltan and Muscat. Bombay 
is supplied with this mitha nimboo, both from Nag- 
pore and from Muscat. From the latter place two 
sorts are imported. A round one, of the size of the 
Indian sweet lemon, and a large pear-shaped one. 
(Vide plate 195, fig. cl) These sweet lemons are well 
worth the attention of any one desirous of growing 
fruit for profit. Natives appear to prefer them to any 
other kind of Citrus, and give a higher price for them. 
To the European palate, however, the total absence of 
a sub-acid is a disqualification, though certainly not in 
the opinion of all. 

The sour lemons, finally, may be divided into 
bajouras, a sort of citron-lemons, with a good deal 
of sour juice in them ; lemons proper ; and a group of 
Citrus known by the name of gungolce and behctri 
lemons. 

Neither of these have I seen in any market except 
that of Pondicherry. They have there a lemon which 
appears like the Malta lemon, but smaller. The 
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French there call it Citron, as they do the lemon in 
France. 

The Malta lemon is now known and grown in 
many places. It is one of the easiest to grow, and 
has thrived wherever it has been tried; its fruit is 
one of the most useful for various purposes. No trade 
in lemons, however, has yet grown up. The bajouras, 
or citron-lemons, on account of their thick skin, are 
never likely to be much used, except for their peel. 
On the contrary, the lemon, besides being of a con¬ 
venient size, has a thin skin, and is full of a fine 
flavoured acid juice. 

In the Punjab they have a large sour lemon, about 
two or three times larger than the Malta lemon. It is 
called gulguL It is a very good lemon where a large 
quantity of juice is wanted at one time, or for making 
lemon jelly, or bottled lemon juice. They have a 
somewhat similar one in Kumaon, which is there 
called “ Kumaon lemon.” It is also found in Saha- 
ranpore, and I have been told that during the month 
of April it is largely sold in Mussoorie. There are 
other sour lemons, but they are not common. 

All these lemons would keep well if left on the 
trees, a certain number on each tree, so as not to 
prevent the spring flowers from setting. Natives are 
always in too great a hurry to gather and sell their 
fruit. If left on the trees till the hot weather, espe¬ 
cially where there are extensive groves, these sour 
lemons would vastly increase in value. 

In my opinion the Citrus trade of India, although 
many of its varieties are almost indigenous to this 
country, is absurdly small. It would admit of great 
expansion, with profit to the grower and the con¬ 
sumer, and now, with the network of Indian railways, 
there are few places to which they might not be 


170 Oranges and Lemons of India. 

carried in a short space of time. There is probably no 
part of India, from the Himalayas to Ceylon, and 
from Sylhet and Bhootan to Sindh and Bombay, 
where either one variety or another might not be 
largely and profitably grown. 

As I have shown in the case of the Mandarin and 
Malta oranges, every soil and every climate will not 
suit all oranges. , This is a great advantage, as every 
soil and climate would create a speciality of one or 
two varieties of citrus, which would be best suited to 
that locality. In this way the varieties would not 
compete with each other and flood the markets with 
the same kind, at the same time. I may here sketch 
a sort of geographical distribution of the various kinds 
of citrus which now find favour with the public, and 
of others which should be more widely known ; but of 
course this sketch is very imperfect. 

Gujranwala and Jaunpore might grow, with advan¬ 
tage, the late blood and other Malta oranges; Kumaon 
its “ Bagh^shwar ” orange ; Nepil its sweet little sun- 
tolah orange, and the little known Nepil lemon; 
Bhootan and the Eastern hills, the kamld lemboo; 
Delhi, Nagpore, and Ceylon their own fine special 
suntara. That of Ceylon is green orange, which 
travels so well. Bengal, Ceylon, and West Coast of 
South India and Burma might probably grow the 
delicate mandarin. Tanjore might largely grow its 
fine bb.ndir; Aurungabad, Deccan, its fine warty-red 
keonla. Poona might make a speciality of, and im¬ 
prove its flat laroo, a kind of keonla, and of its 
furrowed mussbmbi, one of the Malta type. Bombay, 
or wherever it is grown, would do a service if it made 
a speciality of its fine thin-skinned and red juicy round 
pummelo, and supplied half India with it. From 
Mooltan and Sindh would come the best flavoured 
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sherbetee nimboo, or sweet lemons. Although this can 
be grown in other places, I do not think it is so well 
flavoured. Lucknow might make a speciality of its 
fine large behari nimboo, and its kaghzi kaldn. 
In this locality also grow well the seedling Sylhet 
orange, and the paenbagh orange of the Malta type. 
And Lahore has its pretty pear-shaped karna. 

The large sour and juicy lemon, called gulgul, 
grows well in the Punjab, Kumaon, Saharunpore, 
and on the borders of Nepil, and would probably 
grow well in many other places, as I saw it growing 
well in Benares. Finally, the Malta lemon and the 
different varieties of true limes appear to grow well 
all over India; and as they are very useful, both medi¬ 
cinally and for various domestic purposes, it would he 
a great advantage to grow them, not only in every 
city and large town, but in every village in every part 
of India. 

By restricting the varieties to be grown on a large 
scale, to those most suited to a particular locality, a 
race of growers would be trained, who would 
thoroughly understand the wants of that particular 
variety, and would grow up from their childhood 
thoroughly conversant with the best mode of dealing 
with it, both with regard to pruning, propagating, and 
cultivating it generally; and the best mode of packing 
and keeping its fruit for a long time. The secret of 
profit is to watch the markets and not flood them with 
all kinds at the same time, as natives often do. 

Then for carrying the oranges, lemons, &c., from 
place to place, quick steamers are wanted, good coal 
in India for the return journey, and refrigerators. 
Perhaps petroleum fuel may yet be cheap enough to 
be used extensively as a fuel- Then as Indian wheat 
competes favourably, in the European market, with 
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American wheat, so might, not impossibly, Indian 
oranges, of a dozen different varieties, compete 
favourably with Florida, Trinidad, and Brazil oranges. 

Excluding Europe, however, there is looming in 
the distance an opening for an extensive trade in the 
oranges and lemons of India. The Russians are 
hurrying on their railways from the North, and the 
British from the South-east. These two railway 
systems must meet sooner or later, because it will 
probably be the interest of both empires to make 
them meet. When that time comes, the orange and 
lemon trade of India should receive a great impetus. 
The Russians are great tea-drinkers, and their favourite 
mode of drinking tea is with a slice of lemon with 
sugar, and the hot tea poured over them, without the 
use of milk. This Russian mode of drinking tea is 
extremely nice, especially in the hot weather. Now 
supposing each Russian used one lemon per day, it 
can easily be seen what a vast number Russia would 
consume. The Central Asians are' also great tea- 
drinkers, and they will not be slow in adopting the 
Russian mode of drinking tea with a slice of lemon ;■ 
so that the future prospects of the lemon trade of 
India are not at all bad. 

But, again, leaving the foreign trade entirely out of 
the question as chimerical, there is no reason why the 
internal trade in oranges and lemons all over India 
should not be largely developed ; and there appears 
no good reason why with management the supply of 
or3nges should not be kept up from December to 
July, considering the many fine varieties that India 
possesses. Then some sort of sour lemon, lime or 
orange should be procurable, all the year round. In 
Italy the time lemons are most used is in the summer, 
for granlta, or iced lemonade. And there is 
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no doubt that India, with its numerous varieties of 
sour citrus, could supply its internal trade all the 
year round. To effect this, cheap and quick railway 
transit for fruit is needed. A waggon or two for fruit 
might perhaps be attached to mail trains, and fruit 
carried at the cheapest goods rates. Thus convenience 
and advantage to everybody might be the result. 
There is also no reason why in each passenger train 
fruit sellers should not have a stall in one of the third- 
class compartments, wired in to prevent stealing. In 
my opinion enough sensible use is not made of pas¬ 
senger trains. 

The following will show to what distance fresh fruit 
can be carried, provided it is sound and carefully 
packed. In the Gardeners' Chronicle, of March 6th, 
i886, p. 306, under the head of “Fruit from the 
Cape,” the following occurs " Messrs. Webber and 
Co., of Covent Garden, last week received a small 
consignment of pears—Louis Bon and Beurrd Super- 
fin—in splendid condition, after a voyage of 8,000 
miles. They anticipate in the future from the same 
source a regular supply of various sorts throughout the 
spring months.” 

Then, during the Colonial Exhibition in London, it 
is stated that from Australia, apples, pears, oranges, 
grapes, &c., &c., arrived in excellent order in London 
weekly. 

From an experiment I have myself made, I found 
that the konda ndrun of Ceylon stood a long journey 
veiy' well, even packed in a very rough way. 

Finally, some lemons sent to me from Mr. Stalkartt’s 
garden in Calcutta stood the following journey perfectly. 
First they were sent to me in Etawah ; I examined 
them, repacked them, and sent them all the way to 
Bangalore, vid Bombay and Madras. 
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I sent dozens of Malta lemons, simply wrapped in 
common paper and packed in boxes, to Lahore, and 
to the interior of the Himalayan mountains. They 
all reached their destination in perfect condition. 

It is a wonder to me that ships continue to take 
unpalatable lime juice in bottles, when they could take 
fresh lemons or limes, packed in this way, which would 
remain in a good condition for a long time, and if 
kept in a refrigerator they might possibly be taken all 
round the world without being damaged. But as either 
lemons or limes are now found all over the world, a 
ship might replenish its supply of these fresh fruits 
every fortnight or twenty days. India especially has a 
great variety of citrus of a large size, which, owing to 
their thick skin, would probably travel better than any 
others, such as the amilbids, gulguls, Kumaon lemons, 
khattas, and so-called sour pummelos. If some one 
would undertake to make some experiments with these 
large sour and juicy citrus a new opening might be 
found for them. Instead of taking a bottle full of un¬ 
palatable lime juice, a large citrus full of nice fresh 
sour juice would be taken. Even in the time of Rum- 
phius, when there were only sailing boats and ships, 
both the lime and the pummelo were taken on long 
voyages, as they kept well. 
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CHAPTER XIV. 

MORPHOLOGY OF THE CITRUS. 

“ Without some reflection it will appear all rubbish; perhaps it 
will appear so after reflection.” Charles Darwin. 

In this chapter I have attempted to give form to 
various ideas which arose in my mind while studying 
the numerous cultivated varieties of oranges, lemons, 
&c., of India. I have attempted to show the changes, 
according to my views, which the citrus might have 
gone through, and the devices, so to speak, it has re¬ 
sorted to, in order to “struggle for its existence,” and 
to push itself into notice, and into the position it occu¬ 
pies at present. Some parts of this chapter are to be 
found in text books, being accepted by botanists ; 
others, however, are in no way endorsed by botanists, 
and are mere speculations. I have hazarded also a 
speculation on the embryology, so to speak, of the 
citrus leaf, which, next to its fruit, is the most interest¬ 
ing object of study. 

In Appendix, No. 62, will be found an endeavour to 
explain why the sides of the pulp carpels are usually 
free of juice vesicles, and in Appendix, No. 39, will be 
found extracts from Dr. Masters’ work on '* Teratology, ” 
which in many places appears to strengthen my view. 
{_Vide 5 , c,f i,j, I and m of Appendix, No. 39.) 

In order that the general reader may understand 
what I say about the morphological history of this in- 
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terestiag geaus, as I view it, I shall have to begin at 
the beginning. 

The citrus tree, like man^ others, commences its 
existence by a bud, which is protected from external 
influences by the seed shells or coverings. It is also 
protected against starvation during its infancy, and 
until it perfects its own organs of nutrition, by a small 
store of food enclosed within the same shells in what 
are called the cotyledons. Under certain circumstances 
this bud germinates and starts into growth. Even at 
this early stage, the stem of the young citrus and its 
first leaves are studded with essential oil glands. As 
we shall see in another place, these oil glands may be 
of importance to the adult plant, but I am not sure 
that they are not a disadvantage to it while it is a 
young seedling. Anyhow, I suppose, like all of us, 
plants and animals, we must make the best of what 
means we happen to possess, in order to compete suc¬ 
cessfully with other individuals. 

It would appear that the leaf of any plant is simply 
an expansion of the bark. The leaf of the citrus is 
studded with two or more sets of oil glands, viz.: large 
ones at certain distances, the intermediate spaces being 
filled with secondary and tertiary oil cells, as shown in 
pi. 181, fig. a. This arrangement is universal, what¬ 
ever the variety may be. The edges of the leaves are 
crenated, that is, shaped like little festoons. In a well 
developed leaf, the big crenations have smaller crena- 
tions. The angles formed by the big crenations have 
each a large solitary oil cell, and the angles formed by 
the smaller crenations have each a smaller oil cell also. 
In many orange leaves these crenations are found only 
towards the tip half of the leaf. In the citrons, lemons, 
and allied varieties they often commence close to the 
petiole. There is such a thing, however, though rare, 
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as a variety with most of its leaves without any crena- 
tions, although the oil cells at the edges are not extinct. 
These would appear to mark the position of the crena- 
tion angles. A tree of the same family, the Feronia 
elephantum (kaitha) has the oil cells sometimes only 
at the angles of the crenations, and none visible on the 
blade of the leaf. These crenations or serrations, 
whatever botanists may like to call them, I take to be 
simply abortive leaflets, and the angles between them 
I take to mean the abortive axillez of those leaflets.* 

There is a most interesting little plant (Bryo- 
phyllum calycinum), called by some natives ghao- 
patta. On the edges of its leaves it has large crena¬ 
tions, with what I would call secondary ccxillce between 
them. In these secondary axillae are dormant buds.f 
In old Byrophyllums these buds can often be seen 
developing into little plants with roots and leaves, 
while the parent leaves are still attached to the plant. 
These leaf-bud plantlets, detached and put in the 
ground, will grow into individuals similar to the 
parent. They are, in fact, simply seeds without the 
seed-r^^/A, and as they begin to germinate before they 
are separated from the parent leaf, they have no need 
of the stores of food called cotyledons, or of the pro¬ 
tecting seed shells. In fact, the parent leaf performs 
in this case the function of cotyledons. In other words, 
they might be considered as rooted buds, developed 
from the axillae of the abortive leaflets—the crenations. 

Now, the simplest form of fruit is, I think, that of 
the pea we eat. The pea-pod is a leaf folded over 
itself, with its edges united together. From the 
axillae of its crenations (apparent or not) the seed buds 
are developed, each being provided with a small store 
of food and a shell to protect the whole. In this case 

* Vide Appendix, No. 6o. t FirV/if Appendix, No. 39 (b). 

N 
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a store of food and a protecting shell are needed. 
The seed bud does not germinate while it is still 
attached to its parent leaf, or carpel, and without such 
protection, it would perish before it came under con¬ 
ditions which would enable it to start into independent 
life. These seed buds, with their little store, are the 
peas we cook.* 

The leaf of the Bryophyllum calycinum, however 
illustrates a stage of fruit development anterior to 
that of the closed pea-pod. It is a fruit which has not 
yet evolved the habit of folding itself up into a pod 
for the protection of its buds while young, but remains 
expanded and produces its peas, or seed buds, at the 
axillae of its crenations. 

Having premised the foregoing, we shall now, per¬ 
haps, be better able to understand the composition of 
the fruit of the Citrus—say that of an orange. I had 
stated before that the orange leaf is an expansion of 
the stem bark. I n the Citrus, from the normal axillae 
of the leaves two or more buds are produced, which 
either become regular fully-developed branches, or 
remain abortive and become what are called the spines 
of the Citrus. 

The flower is nothing but a transformed branch, 
either coming out of the axilla of an ordinary leaf or 
from that of an abortive leaf, usually called a bract. 
This transformed branch, or flower, in the orange, con¬ 
sists of several whorls of transformed leaves, viz., the 
calyx whorl, the corolla whorl, the stamina whorl or 
whorls, and the ovary whorl or whorls, f The latter, in 
the Citrus fruit, I take to consist ordinarily of two 

* I am aware this is elementary matter, but the general reader 
may, nevertheless, not know it. 

t It is considered that the parts of fruits in general are transformed 
leaves, called carpels. 

















179 


Morphology of the Citrus. 

distinct whorls*—the outer, or rzW-whorl, and the inner, 
or whorl. The two combined form the orange,, 
or lemon. They are best examined in a ripe fruit. 

Usually the outer covering of the orange or lemon, 
in my opinion, consists of a whorl of carpels, united so 
well together by the whole length of their edges, that, 
in many cases, they appear one uniform and continuous 
protecting case. The rind of the Citrus, however, is 
not always so even as we see it in a “ suntara ” or 
Portugal orange. For instance, sometimes the join¬ 
ings of the carpel edges remain remarkably distinct, 
such as in the following specimen, taken from Risso’s 
monograph, “ Bergamottier mellarose ” (pi. 241, fig. c), 
and also in a number of citrons proper. 

This fruit, besides distinct carpels, agglutinated 
together, exhibits also an extra and inner whorl of 
rind carpels round the apex. Almost all the Berga- 
mottes illustrated by this author have the joinings of 
their carpels quite distinct. The fruit of the double- 
flowered Bergamotte (pi. 241, fig. a) is another 
example of the persistence of distinct carpels. Several 
others might be quoted. The following, however, 
are perhaps more convincing. They are also taken 
from Risso’s monograph. They prove that the ordin¬ 
arily uniform and smooth Citrus rind is nothing but 
an agglutination of originally distinct carpels. Fig. g, 
pi. 240, is the fruit of the “Granger a fruit cornu.’’ 
Here we have one of the carpels insisting on remain¬ 
ing separate, and only partially united to the rest. It 
sticks out like a horn on the side of the orange. All 
the fruit of that variety were horned like this, some 
more, some less prominently so. Every large appendage 
of this sort had a separate pulp carpel within it. A 

* Botanists do not admit that the Citrus fruit consists of two 
whorls j but further On I have given reasons for considering it so. 

N 2 - 
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still more interesting specimen, from a morphological 
point of view, is that shown in fig. c, pi. 240, which is 
the fruit of the “ Bigaradier a fruit corniculd” The 
surface of this Citrus has many horns, indicative of a 
greater tendency to separation of the carpels. The 
section shows three distinct pulp carpels, belonging 
to the three larger horns. The “ Limonier ci fruit 
digite ” gives a still more striking example in fig. a, pi. 
178. So do the fruits of the “ Chhangura,” or digi¬ 
tate citrons of India and China, shown in fig. a, pi. 
139 and fig. a, pi. 140. The digitate lemon shows a 
single whorl of rind-carpels only, the pulp whorl 
being suppressed, according to Risso, while the digitate 
citrons show an outer rind whorl and an inner whorl, 
also of rind carpels, indicating, I take it, a very remote 
stage in the history of the Citrus fruit evolution. The 
inner whorl of carpels, which in the perfect fruit forms 
the pulp, I consider is here still in the crude condition 
of rind. By their reversion to what I consider ances¬ 
tral forms, these interesting digitate fruits give us, 
I think, a glimpse of some of the stages through 
which the Citrus may have passed in evolving the 
pulp carpels, and, by continued selection, eventually 
becoming the fine fruit we now cultivate. 

Double flowers are often produced by the growth 
of additional whorls of petals. So in my opinion, are 
double, and even multiple citrus fruits produced by the 
development of extra whorls of carpels. Risso, in 
a specimen shown in fig. a, pi. 241, gives an extra¬ 
ordinary example of carpel multiplication in the citrus 
fruit. It is the fruit of the “ Bergamottier mellarose k 
fleur double.” To begin with, in this example, the 
rind carpels are all distinct, and ununited at their 
distal ends, where they form a sort of rim of a cup, 
out of which, an inner series of rind carpels protrude. 







Morphology of the Citrus. i8i 

like the bracts of an artichoke. The section (b) of 
this fruit shows a most complicated structure. Within 
the outer rind, is the usual whorl of pulp carpels; 
■within each of these is a double series of both rind and 
pulp carpels {b'), each pair forming miniature elements 
of another complete orange.* Within this circle 
again are imperfect carpels, some having rind attached 
with essential oil cells, as at a. Then in the centre of 
all is a ring of simple rind carpels, with essential oil 
cells. Not only is the flower of this singular tree 
double, but its fruit is also very double. 

What formerly were supposed to be examples of 
“ superfoetation,” appear nothing but specimens of 
fruit-doubling. The peculiarity of these fruits exists 
in the ovary before fertilization, and'the fruit exhibit¬ 
ing it, may develop without having been fertilized: 
Fig. a, pi. 240, is an example of what Risso called 
“ Bigaradier a fruit fttifere.” Its fruit however 
appears nothing but another specimen of fruit doubling. 
It had rarely any seeds, and, when present, they were 
very small and imperfect, and the fruit of the 
“ Bergamottier mellarose a fleur double” had no trace 
of seeds. Such instances of seedless fruit plainly show 
that this so called superfoetation, could not have been 
the result of excess of feidilization, as there were no 
germs to be fertilized, and had there been any, they 
must have been so imperfect that no fertilization could 
take place.f The “ orange sans pepins,” and others, 
are similar instances of an orange growing, and having 
abundant sweet juice, without its ovules having been 
previously fertilized. The orange is not the only fruit 

* These inner rinds, in my opinion, all but prove the double 
whorl nature of the ordinary orange. 

t This result of course, rnight also occur from imperfection of the 
sexual organs. 
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which grows and attains perfection without its o\ ides 
having felt the stimulus of fertilization. All the culti¬ 
vated varieties of plantains are usually so. 1 have also 
S(;en a vari(;ty of mango, the; surka of Lueknow. itt 
which the kernel of the? stone was not develo[jed. I'he 
currant, and the Sultana raisins, are in tlu; same 
category. All such seedless varieti(‘S of fruit in a staU* 
of nature', would he at a great disadvantage*, and if tin y 
ap[K;are;d at all, woulil eventually he extinguisheth 
unless [)erhaps, as in the case of the plantain, the 
parent plants may have* h(*e;n aided hy other means ed 
propagation. On the contrary, under cidtiv.ition. sue h 
varie;tie;s l)ecome very import,int and ust:ful, provided 
the trex*, as in the c.'ise? e)f tiu: cilnis, can he: jereepag.aleil 
in any erther w:iy th:in hy .settd. Cultivaiiem c'.in 
vastly imjirove: se;eelle.‘ss v.irietties, 'Phey are the; ri Hull 
of cultivation ;intl se.*le:ctioii, 

'ro rt.‘capituljite theai, this orange within e»r.inge* 
appears ie> he nothing h\\\. tidmihling of the; fruit, or 
ovary-whorls. It is unalogfjus to the doubling of a 
flowttr. Risso says that the " Bigaradieri\ flour double,” 
if left to itself and neit highly cultivated, lose;s by 
degrees the character of giving double flowers, anti 
beans only single ones. 

Now we have to examine the curious essential oil 
glands which pervade almost every part of the ciiriis 
tree, and which are present in all varieties. The 
essential oil differs in scent and quantity, act*t>rdii)g to 
variety. If you take a leaf of any citrus, anti, jtutting it 
up against the light, examine it with a lens, you will, as 1 
have mentioned, .see a sort of firmament, sunltletl with 
stars of the first, second, and third magnitudes - 
possibly other magnitudes also—but usually (hree sizes 
of cells are quite distinct. These are the essential oil 
cdls or glands. It should be noted that the larger ones 
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art; at certain <li.staixc<us from each other, and that the 
ijilcrmediatx: spaces ;ir<; filled with smaller and smaller 
f»il cells. What tht: olxject or origin of these three or 
more sixes of oil cells can be, I do not know, but this 
I know, thtit every lt.*af of every kind I have examined 
lias this peculiarity, an cl it is repeated in the edge of 
thi: lt;af. the large oil cells occupying the angles 
1»«’tween tlu: largt; ertaaations, and the smaller ones, 
those between the small crenations. It is curious to 
n*ito that in the rind of many citrus fruits, a similar 
disposition of larget and small oil cells is maintained. 

1 his might be takt.'n as another proof that the rind 
c*msists of modified /ea^jes called carpels. Fig. a, pi. 

IHI, show.*? a new and fully developed leaf of the Malta 
Itnnon, full size, thin and transparent. There are on 
this sketch three sizes of dots, indicating the relative 
positions of the different .sized oil cells. The largest 
.sized onc-s were le.ss numerous along the midrib. The 
cronation.s, large and nmall, are exact copies of the 
original, and they also show the three sizes of oil 
c«’I!s. 

TTk; outt:r, or rind .Hurface of a citrus fruit often 
fcrsembles that of a lump of dough, studded with large 
and small fiuholcs.'* it is interesting to note that in 
cases of large fruit, where the oil cells have plenty of 
space to develop in, the three sizes are distinct, the 
larger depressions ctxrresponding to the larger oil 
cadis, the smaller dtepressions corresponding to the 
cells of the second magnitude, and those of the third 
magnitudfi are repre.sented by little miliary eminences. 
In short, a longitudinal section of any part of the 
rind would very ck)M.ely, in many cases, resemble 
the edge of the leaf of the Malta lemon given 

* If the reader will substitute “ foveoli ” for pinholes, he will have 
their botanical term. 
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in fig. a, pi. 181. Then in fig. c, pi. 209, I have given 
a portion of the surface of the saddphal, at a. The 
largest cells are disposed at equal distances, shown by 
the larger dots, the smaller oil cells occupying the 
intermediate spaces as miliary eminences (see also 
pi. 75, fig. a, a). In pi. 47, figs, c and e, are given 
exact representation's of sections of a citrus rind. The 
larger depressions are the openings of the larger oil 
cells, and the secondary depressions, the openings of 
the second sized cells, while the third sized cells are 
often so squeezed together as to be projected into little 
convexities between the other openings, instead of 
having each a depressed opening to itself In small 
specimens, the third sized cells are either mere 
points, or not traceable. The only difference between 
the margin of the rind, and the margin of the leaf, 
is that in the former, the oil cells are much more 
developed, and their essential oil differs from that of 
the leaf 

It would appear this is not the sole relationship be¬ 
tween 'the leaf and the rind. In many cases the out¬ 
line of some of the leaves corresponds closely to the 
outline of a longitudinal section drawn through the 
centre of the fruit; and I believe that the mammilla of 
the citron, close to the stalk, is only a representative 
of the agglutinated winged - petioles of the original 
carpels, and that the opposite mammilla on the distal 
end of the fruit may be an agglutination of similar 
processes in the original carpels. I have come across 
leaves of citrus, the outlines of which represented at 
their tips the outline of the mammilla in the fruit.* 
Therefore in cases where there is no distal mam¬ 
milla, and the apex is depressed, it is not impossible 

* More likely the distal mammilla represents the agglutination of 
the acuminate ends of the carpels. 
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that such a fruit was formed by the agglutination of 
carpels, the originals of which may have been some¬ 
thing like emarginate leaves. Of these there are many 
representatives in almost every citrus tree. This, 
however, might have originated otherwise. 

We have still the interesting structure of the citrus 
pulp to account for. 

On one occasion while examining the transverse 
section of a citrus fruit, it flashed across my mind that 
the juice vesicles of the pulp carpels were only modi¬ 
fications of the oil cells of the rind. Arguing back 
from juice vesicles to rind oil cells, and thence to the 
oil cells of the leaf, I did not see what else the vesicles 
could be but modifications of the oil cells of the leaves 
or carpels; that is, oil cells transformed to another 
purpose, viz., the secretion of acid, sugar, and mucilage, 
or whatever the juice vesicles may contain. Often 
the juice of a citrus has an aroma sui geyteris, which 
may possibly have some relation to that of the oil cells 
of the rind covering. The slight bitterness which some 
juices exhibit may also be derived from the bitterness 
of the original inner whorl of rind, from which, in my 
opinion, the pulp was evolved. In the juice vesicles, 
we can, I think, also trace a repetition of the large and 
small cells, although as these are squeezed together, 
they are often out of shape. Fig. c, pi. 154, shows 
the variously shaped juice-vesicles I took out of one of 
the carpels of a citrus. The pedicels of the spindle 
shaped ones I take to be the lengthened necks of the 
larger rind cells, as seen in pi. 66, fig. b. Although 
the oil cells of the rind are usually balloon-shaped, I 
have met with some which were pointed, as shown in 
fig. b, pi. 6, like the spindle shaped juice-vesicles. 
PI. 106, fig. c, and pi. 1 24, fig. g, show other forms of 
juice-vesicles, as well as pi. 209, figs, g and h. PI. 
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122, fig. k, .shows riml-oil cf;lls, which an: /ar:;i'>’ shao 
many puljj-vcsicles. h'ig. c, pi. 76, shows a ‘.i-i tion ol 
the juice cells in a pulj) carpel. It gives approtin.ui ly 
the same disposition of large and small cells, :r. that 
seen in the. leaf and rind. 

If, however, further proof he required of the r* l.iiiuij 
ship hetwiten the pulp-vesicles and the rind od i .'ll ., it 
can he obtained from a genus which is closely alli' fl to 
the citrus. In fig. r, ]»!. 2.}2. is given a longiindinal 
section of the pulp carptd of the (ICgle manm los the 
du'l fruit). 'I'he interior surface of its wall is sltidd«-d 
with o[K;n mouthed cells, whitrh pour out a transp.iieni 
mucilaginous substance, with which the interior >4 the 
carpel isfilled. This is the gummy matter of the Lr/ Iruil, 
and is soluble in water. 'I’lu-se openet! mouthed cells of 
the pulp carpel of the “bee! " fruit, I take it. can !«• no 
other than the homologues of the citrus juice cells on ihr* 
one hand, ,’ind of the rind cells on the oiluT. 1 n the riirus 
they are closed sacks, anti develop, mjt only but 

also acid and sugar; all these, three substances, it would 
appear, might be ea.sily changed frtmi one to the other,* 

The view I have taken of the morphology of the 
pulp vesicles of the citrus is, 1 think, further suppta ted 
by fig. k, pi. 49. It .shows some iindevtdtjp' d juice 
vesicles. They are mere projections, lipjji-d \uth a 
hair-like {X>int, not unlike the gum-cells of the 1 Kgh* 
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iin|K)rtanrc. as the juice vesicles, for Tvant of sufficient 
niusl have naturally expanded in the direction 
^4 h-ast r»-Hihtance. I have given them simply to show 
tltal. even in their sizes, there is a certain semblance 
♦ »i uuhunnity with the oil cells of the rind and leaves. 
I have in vain endeavoured to discover whether any 
•tiillu*r ha*'. IreaUid of the morphology of the juice or 
pulp ( rll‘. of ilu; citrus ; but all I can find about this 
ntallor is the following in the “ Outlines of Classifica- 
and npocial morphology of plants,” by Dr. K. 
i #ot!hi:l ; at page 420, he says, “Allied to the berry is 
Ih e Iriiii of ihtt .sjiecies of citrus known "ds hesperidiunif 
I ho pericarp of which consists of a firm tough outer 
l;»yer, and a pith-like inner layer ; from the innermost 
layi-r of tissue of the wall of the plurilocular ovary„ 
l^lurici'lliilar protuberances arc developed at an early 
-Hlage, which gradually fill the cavity of the loculi of 
the cjvary, as isolated closely packed succulent lobes of 
iiHsuf, atn! form the pulp.”* 

'I'he almve, of course, does not touch oxiXkiCvc origin 
c»r homology. Are they new creations, or a something 
t»riginally belonging to the carpel or leaf and modified 
io cour-a! of evolution ? In the (Egle marmelos we 
•-.ee, what 1 take to be homologous organs, instead 
tif becoming projections, forming depressions, with 
I heir '.erri-iifms poured into the common cavity of the 
l arpel, in.K-ad of being pent up in separate little 
k''». 

(>f cotirse my view would require that the citrus 
frtnl shtmld liavtj originated in two whorls of carpels, 
the mifor or rind-whorl and the inner or pulp-whorl.\ 

* In ihc imdevcbpttl ovary the juice-cells appear like hairs, but 
al ili.Tti lliey not appear otherwise. 

t 'riiisi I lam mainly on the inner and outer rind whorls of the 
tiigitaif eitrmi. 
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Sometimes there are many more whorls, us in Rissos 
“ Berj^uniottier meliarose a lleur <loul)le,” shown in pi- 
241, a anti b, of the uccomjtanyini^ Atlas. 

It has hetrn ohjecteil that, if the hesperidium ctin- 
sisted of twf» w]u)rls, tht; law of phyllota.Kis wtuih! re¬ 
quire that their seifinents .should Ik; altfrrnait; instead 
of opposite. "I'o this ohjectitm I wouhi reply ((/) 
That tiu; riiul whorl has been so altereil by seleeti«irj. 
that in most cases it has become, one nniforin casinj^;, 
any Irare'io/taiever id iho. carpel sutures, and 
where the sutures of the rind carpels are still visible, 
the fruit has been so altered l>y increastt in thtr number 
of its jjarts, that it is impossible to say now what the 
order of the two sets of carpels may originally have 
been (//there two separate whorls). I.e Maoul 
and Decaisms “ System of botany” (Hooker), at p. 
318, give a diagram of the <irang«- )low«'r, sltowing 5 
sepals, 5 petals, 20 stamens {in five groups <»f 1, 3, .}. 
5 Sind 7 stamens esicli), sind with H pulp (arffIs; and 
sit p. 319 is given si transverse section of tin orsinge, 
ijpiUp carpds.* Unlt:ss we come sicross a wild 
citrus with 5 pulp c;irj>els and 5 distinct rimi catjiels 
(if such a thing ever existed), we cannot say what the 
phyllotaxi.s of the citrits fruit msiy have !>een, vi/..: 
whether its parts were alternate or opposite, through 

torsion, or .syp[>ression of an intermediate whorl. The 

.. . 




Morphology of the Citrus. 189 

many Caryophyllace^, &c,* This is explained by 
torsion of the stem, or non-development of an interme¬ 
diate whorl. Is there any good reason, therefore, why 
this explanation should not apply to the Hesperidium f 
if) According to Dr. Masters, in his “Vegetable 
Teratology” (Science of Monsters and Malformations), 
next to Antirrhinum majus, Aquilegia Canadensis, 
Brassica oleracea, Daucus carota, Dianthus, Digitalis 
purpurea. Fuchsia, Primula sinensis, Rosa, Trifolium 
repens, and perhaps Vitis, the genus most subject to 
monstrosities (in other words variations or changes) in 
its different parts is the citrusj In pages 33, 35, 44, 
56, 75, 134, 137, 149, 303, 310, 335, 364, 453, and 
502, Dr. Masters gives examples of variations in the 
different parts of the citrus plant. However, at p. 75 
he states that “ De Candolle considers the rind of the 
orange as a production from the receptacle, J and this 
view is confirmed by the specimens of Duchartre, in 
which the carpels were quite naked, or had a common 
envelope truncated, and open above to allow the pas¬ 
sage of the styles and stigmas.” § 

I should say that not only the rind, but all the parts 
of the orange fruit and the whole flower, are productions 
from the receptacle, but admitting, for the sake of 
argument, that the rind has nothing to do with the 
pulp carpels, and that it is sometimes totally sup¬ 
pressed,! or only partially developed, as might occur 
with all parts of the citrus flower and fruit, there would 
remain, in consequence, the admission that the pulp 
carpels are the carpels. If so, then what has become 
* Asa Gray’s “Structural Botany,” p. 121, par. 236. 
t Vide Appendix No. 39. 

X If so, how is it that the oil cells of the rind have the same 
disposition as those of the leaves ? 

§ Vide PI. 241, fig.«, after Risso. 

11 A whole whorl is sometimes suppressed in certain plants. 
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of the oil cells, which are so constant a character in all 
parts of the citrus —bark, leaves, petiole wings, petals, 
rind ? My reply would be that they have been trans¬ 
formed into 

I think the digitate citrus, as I shall endeavour to 
explain further on, gives us some idea of how, accord¬ 
ing to my theory, the oil cells of the carpels were 
changed into pulp cells. 

This transformation might, perhaps, appear a great 
stretch of the imagination, but wherever we look, we 
find that nature has worked her ways with a compara¬ 
tively small number of organs, fashioning them for all 
sorts of purposes as she progressed ; here, using the 
hand for progression only, there for progression and 
prehension, and afterwards for prehension only, and as 
an instrument of the mind. In another instance, we 
find the nose, still an organ of scent, immensely 
lengthened and becoming also an organ of prehension. 
The tail, in other instances, has become an organ of 
prehension, and so on with other parts of the animal 
organism. 

With regard to insects. Dr. Duncan, in his “Trans¬ 
formation of Insects,” p. 9, says: “ If the skin of a 
caterpillar, a chrysalis, and a butterfly be examined, 
the marvellously beautiful cells and hairs of the perfect 
insect can be seen to be modified epidermal cells, whose 
predecessors were infinitely more simple and less 
■elegant in the immature insect.” 

At p. 30, he further states, regarding the silk-pro¬ 
ducing organs of insects, that “ these long tubes form 
the web or silk-spinning apparatus in the larva; but 
after the cocoon is finished, and the first transformation 
takes place, not only do they become small, but their 
function alters. The small glands of the perfect insect 
secrete saliya instead of web, and assist in digestion.” 
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rile transformation of the oil-cells of the citrus rind 
into the vesicles of the pulp would be no more difficult 
' 11 iiderstand than the transformation of the mandibles 
< t h t: caterpillar into the sucking apparatus of the moth, 
which may be several inches long, and, in one case, 
i»r«>bably more than a foot long. 

I n plants the same organ is now fashioned into 
i*Mves for purposes of breathing and digestion, then 
turned into petals and sexual organs, and so forth. 

sum up, my view of the matter is this. The 
jnil|> consists of a series of pods or carpels,* folded on 
llieiiiselves and placed side by side, and imperfectly 
•*J>?1-J^tatinated together, so that each pod is easily sepa¬ 
rated from its neighbours. These carpels have their 
edges or crenations turned towards the centre of 
ihi; fruit, with seed buds developing from the abortive 
uxillai of their abortive crenations. Sometimes the 
Jill Ip carpels remain open towards the centre, or are 
1 Hirst open by the expansion of the juice cells like 
those of the turunj in pi. 152, fig. b, and others, but 
iiHiially the two edges are united together and form 
a reigular closed pod, like those of most oranges and 
lemons. The contained juice vesicles then I look 
ujion as transformations of the oil cells of the rind 
carpels and homologous with them, and with the oil 
rolls of the leaves and bark. 

In studying the relationship between the juice vesi- 
rkiS and the rind oil-cells, I have endeavoured to 
Sind support for Risso’s theory—that the shape of the 
oil-cells of the rind (or their openings) was “ en rap- 
pi >rt” with the quality oi the juice in the pulp. At 
p,t;g-e 24 he says : “ Nous avons les premiers remarqud 

*■ 1 have tried to explain elsewhere one way by which their number 
have been increased- Vide pis. 223 and 224, and also Appen- 
No. 62. 
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im caracten; ciin{;iix pour <listii)giu;r avt'c cortitutl*- nn** 
orang’c; douce (I'line orange acicle, (|uel(|ue soil la forme, 
la couleuf, et la rugosile dc; ces fruits. L’orange 
a les vcsicales cle riuiile essenlit;]I(utoiiv<r.xt's : iVa’ange 
acide l<;.s a concaves; les limes el toutits les varifu’:. .*1 
sue fatle, ou indetermine, out les vesicaies [>latH'S. 11 
parait done que la forme dc ees vcsicaU;s, ou la qualitf’ 
cle I’huile essentiidle (ju’elitts coniiennent, est en rap 
port avec la cjualitc dii sue renfttrmc dans la pulpe. 
pui.scjue plus It; sue est sucre, j>lus Itrs vesicaies stmt coje 
ve.xes, ct plus il est acitle, plus dies .sont concavt’s. ' 

It is nf)t clear whether Risso meant that the of n- 
ings of the oil-ct;lls or the cells themstdves are either 
concave or conve.w An)’lKnv, iht; ntidm nimlxw 
(sweet lemon) of Furnickahad and other places, atui 
the kalan kaghzi of laicknow, and other places, a 
thin-skinned sour lemon would, I think, have puzzled 
Risso. I look ujjon them as one thing, ami. as far as 
I can judge, they are indistinguhhalde esiernally, while 
the juice of the former is j>!easant!y sweet, though not 
distinctly sugary (what Ri.sso would have called ''lade"), 
and the juice of the latter is very sour. In sluirt, not 
improbtibly, the mitha nimboo may l)c a variety of 
the sour form, in which the acid has never b« en 
developed. It is hanlly sweet, but acidlcss; hut 
whether they are so nearly related or not sigt)ijii**» 
little—their surfaces are intlistinguishable. Morexiver, 
in one stage of the sweet orange — ■ the shnlarn t»f 
India—its juice is sour, while in another the juicir in ;i 
mixture of subacid and sweet; and when compU ielv 
ripe, it has little acid. Yet both in its ript; and unripe 
states, the larger cells have their openings ctmeave. 
and the smaller ones arc represented by minute mili.irv 
comexilks. The saddphal which has scarcely a trace 
of acid from beginning to end has also the two sets 
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sets on its surface. Its juice is “fide ou indetermini.” 
Finally, the kuthairee nimboo has its cells, which are 
the only ones visible on its lumpy projections, convex, 
while its juice is distinctly sour, and nothing else. 
In plate 83, fig. a, are shown convex oil-cells (b), and 
concave oil-cells (a), on the same fruit. 

It would therefore appear that Risso’s notion about 
the constant relationship of the concave or convex 
cells of the rind, to the acid or sweet juice of the pulp, 
is untenable. 

That there is a relationship between the oil-cells of 
the rind and the juice cells of the pulp, I fully believe, 
but it would appear only one of descent, from a common 
stock —the oil cells of the leaves ; or to put it perhaps 
more accurately, according to my view the oil-cells of 
the bark, of the leaves, and of the rind, and also the 
juice vesicles of the pulp have a common origin, and 
are homologous. 

Closely connected with its morphology is the des¬ 
cent of the citrus. By this I mean the various phases 
it has passed through, and the means by which it has 
been able to struggle into the prominent place it now 
occupies. Of course I can only make an attempt to 
penetrate its past transformations by means of the 
lights before me, and a great deal of what I am about 
to say must be speculative. Nevertheless, from what 
is before us, we can to some extent argue back to what 
has past, perhaps for ever, and obtain a glimpse of it, 
somewhat in the way that the Palseontologist attempts 
to clothe a few ancient bones with the forms they 
might have had, by piecing together notions he has 
obtained from animals now existing. In order to 
make my thoughts clear some repetition may perhaps 
be pardoned. 

I think we have first to divest ourselves of the idea 


0 
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that, because there arc at present some wild forms of 
citrus, thcreftire the cultivated varieties we have at 
present have desc(;nded directly from them, d hi * 
may be so, and it is reasonable to sup|K>se lli.a it 
is so; but it may also be that both the pntseni -.vtid 
forms, and the present cultivated forms, have lio closer 
relationship to each other than that they all descetiditd 
from a common anti older ancestor, or ancestors, now 
extinct. Alphonse dt; Camlolle, in his " Origin of 
Cultivated Plants," thinks that some of the nifKlern 
cultivated plants have no longer any wild representU' 
tives; they have become extinct. It must btt as e;isy 
for birds to carry st:eds from cultivated tracts to vvihl 
ones, as it is for them to do the reverse. 

A writer in the Gardeners Chronicle of 2oih June, 
1885, on the oranges of tint Argtmtine rejjublic say.s, 
“ that the orange was f>riginally import<;d into the basin 
of the: River Plate, and that now, in certain localities, 
it grows wild, sometimes forming veritable fore.sts. not 
only on the islands of the lowc?r and upper Parana, but 
in the forests f>f M issiores, as well as those of Paraguay. '* 
He further says that “the orange is produced perfectly 

,1.. ..... _ ... f ........... i„ t.,.. 
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call seed, but multiplied only by a sort of division of 
some of their parts, as inferior animals do, even at the 
present day, or by what are called spores, such as those 
of ferns and fungi. The latter have the advantage of 
flotation in the air, so that they may be carried to long 
distances, but, on the other hand, they require special 
conditions for starting into life. They cannot with¬ 
stand unfavourable surroundings so well as ordinary 
seeds can. Spores may be floating in the atmosphere 
everywhere, but nothing comes of them, as the con¬ 
ditions for germination and sustenance of life are 
wanting. 

Later on, possibly, may have commenced the multi¬ 
plication of plants by buds on their roots, and on 
underground stems, and finally by buds on the stems 
which rise into the air. The stem bud, or as it might 
be called, the bark bud, is probably the ancestral form 
of the seed bud, which we find in the fruit. From the 
bark, where it usually occupies the axilla of the leaf, or 
other representative of the leaf, we may trace it to the 
edge of the leaf,* in the angles (abortive axillae), formed 
by the crenations (abortive leaflets), as in the Bryo- 
phyllum calycinum. Hence we can finally follow the 
bud to the edges of the curled up carpel, or modifica¬ 
tion of the leaf, such as the pea pod, or the pulp quarters, 
of an orange or lemon—in what we call the seed. 

The ripe seed of the fruit is then the finished article,, 
furnished with an independent bud. It has moreover,, 
as I said, a small store of food to sustain it, while it is. 
perfecting its organs of nutrition—the roots and the 
leaves. The whole is furnished with coverings, which 
usually very efficiently protect the emancipated bud, 
and its store of food. The efficiency of the seed 

* The leaf, as I have stated in another place, I would consider a 

modified branch. 
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coverings is c(;rt:iinly no iiKtan advantage in the struggle 
for existence in certain plants. 

As the seed germ is ofutn stimulated into vitality hy 
forcie^n ])ollen, llic mature seetl hecomtts a most im ¬ 
portant instrument in bringing about breaks, or iiistinrt 
varieties. Thesc-ed is then a portion of its own mother 
jdant, with fretjuenlly .something superatided from 
another plant by means of foreign pollen, d Ise seed 
of .some plants are so well suited to struggling into 
existence, anti compttting with otht:rs, that they are 
enalded to float from out; shore of an ocean to antither. 
When strantltsl. they germinate in due course, and 
commenct; a new ctdony- such as tht! cocoantit. AH 
the fruits of the large citrus float wt;ll, and the larger 
the fruit, and tht- thicker its skin, the better it will f!<»at. 
I Itelieve it proh.ible that many ft>rms tif citrus have 
hecftme disseminaitsl l>y tht: fruit floating down river * 
during floods ; stranding ttn their banks anti islantl * 
beyontl the river nuniihs, ant! liberating their seetls 
by the decay of the fruit. 'l*he seeds then gerntrnaie, 
anti eventually found new colonies. 

'I'he .seetls of .some plants can lie dormant for many 
yeans, anti when the [>roj»er conditions conn;, they start 
into life, and begin new colonies, whe.re [«Thap’. ih» jr 
•species had never been before. I tlo tiot kn<»w how 
long citrus seeds can remain viable, after having {»•< n 
taken out of the fruit. In tht; ground, in wint* 1. ih< y 
remain viable for months, I rresjjective f>f iuherii.tiit 
there is something which W'e do not suffkiontly und* s - 
stand. I mean the “jumps" or breaks, width tinur 
through the seed. For instance, tvvtttlistiin i pi,on-, of 
the same sjjecies are crossed, ant! the resulting m-i di 
sown. Some of the plants will be intm- like tin* mah- 
parent; some like the female parent; ttihers «ill par 
take of both; and perhaps a few, ortmly one mil of 









197 


Morphology of the Citrus. 

the whole lot will be so different from both parents, as 
to form the commencement of a new race. What gives 
rise to these “ breaks,” as horticulturists call them, is 
not sufficiently understood. Now as breaks do occur, 
when plants are artificially crossed, so would they, I 
think, be liable to occur, when naturally crossed, either 
by insects or other ways. I have no means of knowing 
just now whether seeds from the same plant, without 
crossing give these decided breaks. The break or new 
form can be, it would appear, of three kinds—either a 
reversion to some ancestral form, of which we may 
know nothing ; or it may be an entirely new form ; or 
a combination of both. All breaks cannot be reversions. 
Supposing all the forms we see now have been brought 
about by a series of breaks instead of by gradual 
inheritance of accumulated variations, we must arrive 
at a time when there was little or nothing to revert to. 

It is not improbable that, besides natural selection 
by a gradual step by step process, natural breaks may 
have played an important part in producing the infinite 
forms we see in nature. Of course a break may be 
either much more delicate or much more robust than 
either of its parents. In the first case, it would not 
last long, unless it could occupy places untenanted by 
other more suitable kinds. In the second case, it 
would probably extinguish, and take the place of its 
parents. Risso mentions several kinds of citrus raised 
from seed in the South of Europe, which were hardier 
than their parents, and which could therefore be pushed 
further north without being injured by frost, and the 
C. trifoliata is stated to withstand a cold climate better 
than any other kind. 

There are so many varieties of cultivated citrus in 
India, China, and the Malay archipelago, that it is not 
improbable some may be descendants of the wild 
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species known at jjresent. Some may have Inteit pr«» 
clucetl by crossinj;, anti by bn:aks, anti otht;rs may be 
descendants of some wild extinct sjtucies. 'I'her*- i‘i m* 
reason why some of the orijtinal citrus, fn>!n whit h 
our forms may be direct tlesettmlants, shouhl etnuinue 
to exist any mt>r<; than the 1 )odf), and other exliw I 
animals. It is hardly reasonable, therefore, when w«t 
fintl some variety of citrus which is .somewhat tiihert nl 
from others, such as t!u; [nuninelo, for us lt> esj»eil 
that this must have somt: nuld fecks in existence. Irom 
which it has directly tlescemltsl, am! although we ha\»: 
not iliscovereti it yet, further stsirch may jiftiltably 
bring it forth. 

The birth"|jlace of the: genus citrus miKst have Iweti 
originally ratht:r circurnHcriljetl, iKtcausc: it is not a 
plant that can stand a very low tempt:raturt: wilhoui 
|>erishing. Of course mnv it is fouml all over the 
world, wherever the temperature permits it to exist. 
Hut all this dissemination has been largely »loiie by 
the hand of man, and within historic times. 

Indian forest officers .say that the most destructive 
agents to trees are forest fires, and these are often 
produced intentionally by herdsmen, in order that the 
old grass and scrub may Ite liurnt, and by ihtur a:,h»’s 
the new grass nourished. If these forest firt s » ,tn- 
not be prevented now, ju.st fancy what amount of 
forest firing must have tiken place in times when 
man was still in a nomadic stage, and principally liviiip. 
on the pnxiuce of hb cattle, wandering from pl.tr e to 
place with his herds, firing here and tht.Te, n* ver 
caring how many timber trees he destroyed, and 
how many species he extinguished, .xs long as he 
got new grass for his cattle, besides fires in th<* 
nomadic stage, later on, during the agricultural si.tge, 
invasions must have occurred, and the total disap{x:ar- 
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ance of cultivated places, with their primitive huts and 
inhabitants.* Who can tell how often a tract of 
country has had its forest cleared, either by fire or 
other means, for purposes of cultivation and villaging, 
and then become reforested by new forms, to be at 
some future time recleared and reforested. It is evi¬ 
dent that, in addition to natural causes, man may have 
had a hand- in extinguishing many species. I see no 
good reason for insisting on there being a wild form 
of the pummelo somewhere, especially as the existence 
of the cultivated present large forms can, I think, be 
accounted for without much difficulty, by fusion of two 
ovaries, as in plates 223 and 224. See also plate 83, fig. b. 

When we say that the carpels forming the fruit, 
and the floral apparatus, are modifications of leaves, 
we do not mean of the present leaves, but of some 
former expansion of the bark, which eventually was 
modified into the present leaves, the present flowers, 
and the present fruit. For all we know to the con¬ 
trary, the original expansion of the bark in the citrus 
may have been of the nature of the modern green 
rind of the fruit. 

In the changurcb or digitate citrons and lemons, 
we probably have a glimpse of how the citrus fruit 
began to evolve. In the “ limonier digits ” of Risso, 
fig. a, pi. 178, we appear to have, as I said, a single 
whorl of carpels, united at their base, and free at the 
distal ends, without any inner whorl of pulp carpels. 
The whole fruit is rind. In the digitate citrons of 
India, fig. a, pis. 139 and 146, we have a further step 
—a double fruit, with an outer whorl of rind carpels, 
and an inner one, also of rind carpels. The double 
digitate citrus is a step in advance of the single one, 

* It is enough to read the history of Babylon and Assyria to 
realize what can be effected by this means. 
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hut still a very primitive citron. 'I’his .sla<fe of fruit 
(tvolulion having lieen gained, it is n*it perhaps ditii 
cult to [jursue the investigatifUi to its j)ossih!e coinpl*' 
tion, according to niy views. 1 'Ih; inner whorl of rind 
carpels would naturally cotUain a hallow s[)ace, as in 
thes(‘digitate citrons (see r (.\|, pi. 139)- l‘h<; oilas-lh. 
of the outer whorl could not project lieyond the rind 
of the inner whorl ; hut those of the lall«T could !»«• 
prolongi'd and projected into the holhtw interior. 
'I'his circumstance, 1 take it. was favourahle for the 
devtdopment of the elongatc*d juice vesicles from the 
.short oil-cells of the inner whorl, that is for ihc-ir hi* 
coming larger anti more differentiated. 'I'he tnl tfils 
ttf tht! tniter whorl, in the perfect orange, are often 
large, ttrangt; coloured, anti project inwartls like 1j.iI 
kwHis (see pi, 122, fig. k). There is no tr.«:e t>f th« 
regular oil ceils in thecarfittls of ilm perfei t 
citrus, anti therefore, supposing the. latter to 1«* the 
real carpels, the lohes t>r vesicles, which projet i 
inwartls from them, as ! have said, can logically 
hartily ht: others than transfornutd oi!*cells. If uf 
coultl forgiti the term essential oil-eell of the rititl 
and leaf, and replace it by |»ulp-vesick:-gf:rm, we 
might perhaps have little difficulty in believing all 
three to k; homologues. In order to comple-te the 
history of the citrus fruit, according to my views, I 
have somtithing further to sugge.st. 

I k:lieve that Ijcforc the orange or lemtm t:fml«l 
have k«;n perfected, as we .see it iji our orchanls, tlu' 
inm:r whorl of rind caqjels must have develojied some 
sort of buds in the axillse of their crenatimm (or wh.it 
would correspond to them), which, in course of ages, 
through the strictest selection, were perfecteil into th** 
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further decided proi^i-ess could have occurred widiout 
the intervention of the .seed-buds. By their help, and 
’with the already enlarged oil-cells of the inner whorl, 
"^ve can take another stt:p. It is easy to imagine that 
Ifntaks occurred, in which the enlarged oil-cells con- 
lainc:ci first a mixture of bitter and sour juice, and 
sulxsequcntly by further selection a sour and sweet 
jtdee, or an acidles-s secretion. 

l''igs. d and <e, pi. 140, show us how a further step 
may have occurred. The free and digitate ends of 
thet carpels finally curved inwards, like closed fingers, 
and by their cohesion, completed the outer casing of 
the citrits. Then, after becoming further improved, 
luiinan .selection for tlie sake of the pulp, completed 
tine picrfect modern orange and lemon. Risso, in his- 
“ fruits cornius ct cornicules,” gives us some idea of 
Iiow many e.xpcriments nature may have made, through 
the tneaiLs of the seed, before she succeeded in giving 
tm a break with the beautiful and perfect cricket-ball 
orange we now po.sse.ss. 

'fhere must have been a stage in the descent of 
tht: citrviH, in which birds—probably parrots—have 
played a prominent part. The colours of the lemon 
am I orange I take; to he nothing but those of decaying 
or ripening leave.s. In many decaying leaves of trees, 
first yellow and then orange hues come out, and it is 
not impo.ssible that the yellow-coloured citrus was 
winterior to the orange-coloured variety. Even the 
orange is first yellow, and then orange. Anyhow, 
both are green like the foliage, before they take on 
their special colours. What the brilliant crimson 
Hibiscus, against its green foliage, or any similar 
brilliant flower, i.s to the imsect, the brilliant yellow 
and red fruit is to the bird, nothing less than an 
advertisement, and an invitation to come and taste. 
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Now su]»posin ;4 a iary*' variny. in all 'O'.nl''• 
<l<!Vclo|)tncnt. ol’oitru-. friiil niul«-rj»oiMji (li.iii,;' . li'om 
.seed ijy liroaks, tin- hini tut oa«- .liul !>*■ 

tlisapjjoinU’il perhaps in rnniiin^ n<»lhi»v', in il. li 
woulii lii'e.ik open the fruit oi ain»lher tree. .ui«l -a# 
till, in search of ,s«)m<:lhinyf !«» «-irry l*» it* luuieiy 
yoiine in the nest. If by acritlejji it e.une aiin . , 4 
tree wiiieh was a break in the <iirecti»>n «4 .osne 
sweet, or even sour pulp, liaviu}' seeds at lia- ame 
lime, it would carry the" piilp to its y«nifiy;, .tnd i< turn 
aj^ain ami agaiti to that same tree, h would thus 
help to tlisseinin.lU! the seed of this improved variety, 
exactly as a horticulturist now does.* 1 he seed i.'i 
bitter and not nice to eat, and parrots in c.i^e*, art; 
€»flen seen siflinj* the .seeilH of irnits with lh« ir !»eak 
and drojfping them. I htis the setais of l}»e l«-tler ami 
sweeter v.irittties tvotild havt; .1 14re.it advantaite, l»y 
wide tlisseniinatitm. ami many chances »»f being 
clropjHtd itt rich suiialtle soils for furilier variation. 
Many varieties of citrus live very long ; atitl we have 
been ittk! tliat in .Stwih America il is prttftf against 
drtnight and locnsi.s. We also know il to lit! prolific. 
Therefort; aity giHid jinil paiaiable variety, having 
Ixtcome known to all the parrots of the neighlaair' 
hcKxl, would lie visited, year after year, ami infmite 
chances woukl be givtm il for the smtds »»» repMi 
other and better bre.iks. 

In its seed the citrii.s fruit contains ;i very f.ivour 
aide condition for future progress ; and therrjore it is 
imptirtant that the fruit should not Ik: .mlverii.sed, by 
changing its green colour, until the seeil was pm ler I 
and sufficiently rija: for tlis.semination. 

Further, the Citrus .seed has two or more germs 

* 'rhe selfclbn of the sweet varieties, whiili may have nimed isj» 
from seeds of sour ones, was probably done nciinly by man. 
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or buds—that is, out of one seed two or more plants 
germinate. This is well known, and is an interesting 
fact, because in all the Citrus trees I have examined 
I found that in the axillae of the leaves there are 
always two or more buds, and therefore the seed buds 
appear to be merely a repetition of the buds in the 
normal axillae. Of a pair of buds, either one developes 
into a spine and the other remains dormant, or one 
developes into the usual branch, with a dormant bud 
at its base, or both remain dormant, or both develop 
into twin branches, or both the spine and the branch 
are developed side by side in the axilla of the leaf. 

In the Malta orange tree spines are not easily 
developed, and often I have seen two branches in its 
axillae. I have seen this also in the lemon. In the 
lime, one spine and one branch are almost always 
developed, side by side. I have also seen two branches 
and one spine in the same axilla of the lime. In the 
interesting Citrus australis, a seedling of which was 
kindly sent to me from the Botanic Garden of Saha- 
runpore, there was the same peculiarity—a spine and 
a branch, or two spines, in each axilla. The multiple 
buds in the Citrus seed are therefore accounted for by 
the multiple buds in the axilla of the leaves, the one 
set being homologues of the other. 

There are few trees, perhaps, which have perfected 
so many curious apparata as the Citrus to enable 
them to struggle efficiently with competitors and sur¬ 
rounding enemies, and to obtain allies in helping it on. 
It has provided itself with spines, sometimes so for¬ 
midable that, as Mr. Webster says, even “an elephant 
refused to face the lemon-thicket.” (Vide description 
of pi. 200.) Its fruit has taken on brilliant colours to 
attract passing birds, and has provided them with a 
palatable pulp, so that they may not fail to come again 
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and hdj) it to sfatlor its seed*, to fU nam < ■. Il 

may liavi; done ntorr. F’dscwherr 1 havo stao d ili.U 
the oil cells of the leaves of yoiinj^ t 'iiriis sofi. 
were ])(tssil)Iy a tlisadvaiUaot” to iheju. I havo *<* • n 
[jots full of seedlinj^s devoured hy the ynuji * .4t» r 
pillars of the I’apilio 1-irylhronius, a Imtirrlh that 
feeds exclusively on the t itnss leave-,. 1 he eH .<'Ut!a! 
oil glands, however, are, I la-lieve. an adv.uit.e.'e to 
the adult tree in a wihi stale. The aura oi the " p» til 
grain" enables the buttertiy to fmil any t itrus tree 
readily among olh«r tn'e-s. where it tnay d«p»i'.jt its 
eel’s to be nursiul, wlien half hed. bv the t ilrus leavi*-.. 
and evamtually, in their Ifulterjiy si.tge, i«f help it tf» 
fertilize its ovary, and thus ensure a cro|i of si i-d, 1 he 
dfdicious scent of its white liowers, whirli is ntofe 
[fowerful at night, may be only another advertismiieni 
f<4r night insects to ctnnv and help it in the same 
dir«;ction. It wouhl therefttre ajtpear that this inte¬ 
resting tree, in the tlays of battling with its .lifniiim!- 
ings of all kinds, iiecanu* provideil with armour against 
the larger animals; a strong scent, which is intfial.nalde 
to destructive locusts, hut agri'eable to other insects 
which ht!lp in fertilization ; and brilliant and palatable 
fruit, attractive both to the eye and palate of birds 
and other animals. h'inally, when the Citrus came 
under the notice of man, its rapid anti further [irogress 
to its present linishtTd state was ensured, lie may 
now go on and tlevelop any part t>f the tree which 
may suit his purpost;- snch as the esseiuial tiil of 
the leaves, that of llowers or rinti; tlie thickness of its 
skin, Jind the abundance ant! sweetness of its jnilp. 

In certain stages of its past history, instead of the 
attractive essential ail ttf tin; C. limomim vulgaris, 
there may have been formed a r<!|»el!eni s«'r r« lion, I*i 
the lima of Ceylon (C. hystrix), 1 found that the rind 
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'»f ihf fruit had a resinous, acrid, and uninviting taste. 

In «'«-rtaiii slag<;s the fruit may have been nothing 
nuirt; than a |)r(5tected receptacle or womb for the safe 
<!fv<di>pincnt of the seed—the part intended by nature 
t o carry <>n the life of the species. The juice vesicles, 
as \sv sci; tilt an now, may not have been developed 
till long after. 

It is not improliable that the wild original man may 
have largely helped in the development of the thick 
skin of the citrons pr<)[)er. In Mangalore, where they 
Itave largt; varieties, I was told that the outer bitter 
rim! was shaved off by means of a knife, and the thick 
white and sweetish skin eaten raw. The thick skins 
«tf‘t»ther large Citrus arc also eaten elsewhere. It is 
probable. ih€;refc)r(!, that these large citrons, with little 
«>r IK) jMilp jiiic«', may have been selected for genera- 
for tlif! .sake of their sweet edible skin alone. 
Katives of India arc very fond of eating carrots, large 
ntihshes, and cucumbers in their raw state, and the 
thick sweet citron skin is probably nicer than any of 
tfie a!)c)ve. I'he wartiness of certain citrons is pro- 
b;d)iy the effect of rich soil and abundant moisture, 
Ijrodticing an excess of skin growth. Generally speak- 
jfig, the ihick«:r tiu: skin the less juice the pulp has. 
'! he |)uniiiie!n has oft<;ii a thick bitter skin, and plenty 
€>f pulp, lull it is not noted for abundance of juice. On 
tlif contrary, the vesicles are coarse and often concrete 
and juiceltrss. The most juicy pummelo I have seen 
in the ihiu'Skifiiicd red pummelo of Bombay. That 
tlif original wild Citrus fruits may have had a thick 
warty skin may be probable, for we often see warti- 
iifsH crtjpping up in cultivated varieties, possibly as a 
rtwersioii to ancestral characters—.such as certain 
varielicH of tim Seville orange; the Aurungabad 
arange (pi. 125, fig- «); the mmsembi of Poona (pL 
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44, fig. f ): and the still more striking Dumrez fitrm 
of the " Khatta ” (pi. 27, fig. h). 

There is a point ujum which 1 havi* not yet h.i/.irded 
any speculation : that is—llow amid the oil cells n| the 
Citrus first have cona; into tsKistena* } ere they 
oil cells from the beginning of lime, or v%*ere they 
transf(»nnation.s of .something j Ihc 'I’aking into lon- 
sid(;ration that these oil c<‘lls now e.^isl all over the 
hark; that the a-Kilhe, or angles, of the leaf rrenations 
contain each an essential oil cell ; that in llte lSryc» 
phyllum calycinum Ijiids are producetl in similar 
positions, and that in homologon.s points tif the pulp 
carpels .seed-buds are d(;v«‘!oped, the sttspickm might 
be raised in one's niiiul that after all these t>il cells 
so constant in all parts of the Ciirus--inay tiot imj«is- 
sibly be connected with “spiire" sacks. «»r similar 
organs, in some; ancestral cry[)togamif form.* 

'rite same powtirs which were «*t|na) to ch.mgittg the 
five-toed animal into our <»nt!-ttH;d horse, the li/artl into 
the bird of to-day, the lower animal into man, wmild, I 
fancy, l)e also equal to bring alKtut the changes I have 
tentatively endeavoured to sketch in the foregoing 
|>ages. 

In discussing the [Ktssible morphology of the citrus 
fruit, a few words on its leaf may not lie out f»f jdace. 
The k;af is an expansion of iht: l>ark, sjn'cialised fur 
certain ends. It consists of two parts, the jwiiole (or 
leaf stalk), and the leaflet (or blade). Thes«’ ar*^ united 
by a joint, like those of compound leaves, suggeHiing 
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also a trifoliate leaf. In the Feronia elephantum 
and Limonia acidissima, we see still more compound 
leaves; vide pi. 244, figs, b and r, and pi. 245, figs, a, b, 
and c. 

Moreover, _ in more than one instance in seedling 
citrus which I grew, trifoliate leaves were developed 
among the secondary leaves; vide pi. 246, figs, d, e, f 
and_^. 

The leaf stalk of the citrus varies from a wingless 
short petiole, like that of the Malta lemon (fig. a, pi. 

181), to the enormous wings of the C. hystrix (fig. d, 
pi. 225). In many cases, the winged petiole of the 
latter is larger than the blade of the leaflet, such as is 
shewn in the same figure. 

The leaflets of the citrus are emarginate. Even if 
the general shape be acuminate, they usually have an 
emarginate point, a mere indentation at the tip. Not 
impossibly this indentation has a meaning. 

Had the remote ancestors of the citrus simple or 
compound leaves ? In the embryology of the verte- 
brata it has been found that, up to a certain point, the 
embryos so resemble each other that they are practically 
indistinguishable. Afterwards they become differen¬ 
tiated, and each species progresses in its own way. 

The embryology of the citrus leaves can possibly be 
studied in the primary and secondary leaves of its 
seedlings after germination, and also, perhaps, in the 
first leaves of each branch. They are different from 
the typical leaves of the adult tree. 

The cotyledons of the citrus in germination remain 
under ground. In all, the first pair of leaves that show 
themselves above the ground are opposite and have no 
sign of joint between the petiole and the blade, and no 
sign either of margins or wings on the petiole. In 
many citrus, the first three or four leaves are also. 
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without joints, especially in ih<; inrunj, iur/oura, and 
l(;inons. Afterwards hej^ins to a|»pear the; inari^inedor 
w’infjjed j)t;tiole, and also tli<' joint between this and the 
leaflet. Inoih«-rs, the joint is quite v isible .e. a pale 
dot, but the inarj^ins of the leaflet are contintmus with 
the vvin^s of the peli«»le. b inally, the lypic.il form of 
the leaves, whatev«;r they m.ty be. begins to !«• de- 
vehqiefl. If lh«: variety has typit .il!y a /ur^r esn'date 
petiole, at first this is sm.ill, and bei otiti-s I.irger ami 
larger as the foliage of th«' M-edling develojies. until it 
assumes its typical adult pn>pi>rtions, which in the C. 
h) St fix often <’xcta'd those of the leaflet, ( )f course, 
on any atiull tree will Ih* foiind a vari»’ty of Ie,iv«'s. 
owing to new branches being continually »leveloped, 
and tht’St! frecjneiuly repeat in their first leaves «’tn 
bryonic forms, or, jtossibly, reversioits. 

In the mfa/tr iiiiniioo, m.uiy leaves of the seed¬ 
ling have no joint, the hsiflei edges coming d»»wn low 
on tile petiole without any sign of joint Ijeiwcam the 
two. 

'fhe tjeem citron ttf Saharimpore has typically largi- 
cordate imiioles, Init tin; first four or five le.ives of 
tht; seedling had no sign of joint. Then came one 
or two leaves with a joint, but with the margins of the 
leafiet and ptitiole continuous. Afterwards the iyj»ic.i! 
form of leaf began to apjMiar, 

The Muscat large sweet lemon h;is first no joints, 
then joints with the petiole margin aiul those r>f the 
leaflet continuous. Sometimes indentations on ur on 
the continuous edges on a level with the joints. 

As a rule, those citrus which have uormally larg«; 
winged petioles show this es|iansiou e.arlier, vvhih' lie* 
Malta lemon, the bajoura, and the cifroii am! ofh»Ts 
go on for some time without showing any dev« loptneui 
either of a joint or separate petiole wings. 
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The lima of Ceylon, or C. hystrix, has its first two 
opposite leaves without joints, but the third leaf at 
once shows the joint and margined petiole, the latter 
becoming larger and larger as new leaves develop; 
see pis. from 246 to 255. 

There is, I think, some reason to suppose that the 
original leaf of the citrus was a simple leaf This idea 
is strengthened by the enormous winged petiole of the 
C. hystrix, and also by the typical emargination of the 
distal end of the leaflets in all citrus, whether acuminate 
or not. This indentation would appear to be the posi¬ 
tion of another, though abortive, leaf expansion or 
bud.* So that not impossibly the original leaf of the 
citrus was only the vf'mgtd petiole of to-day. Then by 
another expansion or leaf bud from the petiole emar¬ 
gination at the tip the leaflet originated, and by side 
buds the trifoliate leaf was formed. One might, per¬ 
haps, familiarise himself with this view by considering 
how the branches of the Epiphyllum, one of the cac- 
taceae, are formed. ¥ig.f, pi. 245, gives a diagram of 
it. The fully developed leaf of the C. hystrix, pi. 225, 
figs, eland e, would appear only a modification of some¬ 
thing like an Epiphyllum branch. Then, if by pro¬ 
liferation from the joint, which may be considered as a 
mote, a pair of additional bark expansions occurred, we 
would get diagram fig. g, pi. 245, which would resemble 
a part of the leaf of the Limonia, Feronia, and others. 
In the leaf of the Limonia, pi. 245, a, b and c, there 
would appear to be a tendency to this mode of pro¬ 
liferation, carried on almost to any extent.f In such 
case, the original trifoliate leaf of the citrus would have 

* Such as may have occurred in the leaf of the Limonia referred to. 

\ The simple leaf being an expansion of the bark, the compound 
leaf might, perhaps, be considered as a hranch-form expansion of the 
same. 

P 
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been one leaflet expansion from the tip of the original 
simple leaf (now the winged petiole) and two opposite 
leaflet buds from the same node forming the leaf of the 
C. trifoliata. Eventually, the middle leaflet, absorbing 
to itself most of the nourishment, grew more than the 
side ones, and finally extinguished them, and in many 
cases dwarfed the petiole leaf. These side leaflets, 
however, in the seedlings now and again reappear 
among the first or embryonic leaves. 

In the citrons proper, and bajouras, leaves like 
those of pi. 247, fig. a, and pi. 250, figs, a and b, and 
others, are very common, even in adult trees. They 
have no sign of joint, and one not knowing the com¬ 
pound nature of the citrus leaf, would take them for 
simple leaves. Whether these are reversions to the 
supposed ancestral simple leaf, or cases in which the 
joint has been extinguished, and the edges of the 
leaflet and petiole wings become continuous, it is 
impossible to say. 

In the Gardeners' Chronicle of 5th Nov. 1887, 
page 560, the figure of an abnormal Begonia is given. 
The ovary, instead of being wholly inferior, as is' 
usual, is partly superior, with the base of the carpels 
open, showing numerous ovules. This is not all. 
Between and within the carpels, is a tuft of perfectly 
formed stamens. “ A more topsy-turvy violation of 
morphological sequence can hardly be met with. . . . 
Here we, have a flower, that is usually unisexual, 
becoming structurally bisexual. We have carpels 
which are generally closed, so as to conceal their 
contents, gaping apart, to disclose the ovules; 
while in the very centre of the flower, within and 
between the divergent carpels, are the stamens, some 
of which stamens, as it appeared to us, occupied the 
place of ovules, and were indeed substitutes for them,” 
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In Asa Gray’s “Structural Botany,” page i7i> is 
given a monstrous flower of white clover, after 
Turpin, in which “ the pistil is stalked, and the 
ovary open, and the margins bearing leaves instead of 
ovules.” 

As the plumule of the seed, which is the developed 
ovule, is homologous to a branch, and as this branch, 
according to the monstrous clover, can be transformed 
into a leaf, it is reasonable to infer that the normal 
leaf is probably nothing but a transformed branch, 
arrested in its growth and turned to other pur¬ 
poses. The leaf-like branch of Ruscus androgynus 
would perhaps give a better idea of what I mean 
by comparing the leaf of the citrus to a modified 
branch. 

The abnormal Begonia alluded to, shows the same 
transformation, viz., of ovules changed into stamens, 
which in their turn are modified leaves, and are often 
changed into petals or leaves. 

According to this mode of reasoning therefore, the 
leaf of the citrus, would be a modified branch, the 
serrations on its edges, abortive leaflets, the oil cells in 
their angles, abortive buds, in abortive axillae ; and to 
conclude, the normal bud, the spine, the oil cell of the 
leaf and the rind, the juice vesicles of the pulp, the 
pollen grains, and the seed-bud would all have to be 
considered as homologous. 

It is true the leaf is often deciduous, while the 
branch is not, but the flower and the fruit, which are 
admitted to be modified branches, are also mostly 
deciduous, when their function on the tree has been 
completed. Moreover, the leaf, or as I take it, the 
modified branch, after it has completed its special 
function, is more serviceable to the tree off than on. 
The old persistent leaves, besides absorbing some of 
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the limited nourishment of the tree, might injuriously 
shade other leaves from the sun, while the deciduous 
leaves, after decaying, would furnish manure or raw 
materials for further growth. 

In connection with the trifoliate leaf of the citrus, I 
would refer to Dr. Masters, fig. 32, page 74, of his 
“Teratology.” He gives it as a curious instance of an 
anomalous form of orange. I have reproduced it in 
pi. 241, fig. d. In this figure, I have endeavoured to 
complete by the dotted outline d', this tricarpellar 
orange, as I think it possible to have been. It would 
appear that each leaflet, or carpel, instead of uniting 
with its fellows, to form a round or oblong fruit, had 
formed a separate orange, consisting of one carpel, 
like that of a pea-pod, viz., that of the odd leaflet, and 
one of the side ones, the third leaflet-carpel remaining 
undeveloped. Dr. Masters does not give any details 
of this anomaly, so that I cannot say whether this 
might be the probable view. , Risso gives several 
examples of “ horned ” oranges, in which one or more 
of the carpels remained separate, each having within 
its rind-carpel, a separate pulp-carpel. 

'All this chapter is nothing hut a speculation, and 
the reader may take it for what it is worth. Some¬ 
times speculations have this value. Although absurd 
in themselves, they may tempt some one to make 
observations and experiments in directions which 
possibly he might not think of. Evolution of thought, 
like all other evolution, can take place only by slow 
degrees, and if what I said will help, in any way, future 
investigators in this obscure region, this chapter may 
perhaps not be wholly useless. 

It is not easy to convey to the reader a clear notion 
of what a large part of this chapter is about. One 
requires to have pondered over the subject, and to 
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have passed several years in. examining citrus fruit and 
leaves of numerous varieties, and at all stages, not to 
come to the conclusion that all I said justifies the 
quotation given at the head of this chapter. This 
frequent pondering of course may have the dis¬ 
advantage of producing what the French call idies 
fixes ! 

Note. —The “Physiology of Plants,” by Jul. Von Sachs, p. 183, 
gives the following : “ The internal glands in the skin of the fruit of 
the orange are very conspicuous and large; they abound in ethereal 
oils, and appear in transverse and longitudinal section, as roundish 
cavities, from which the inflammable ethereal oil spurts out, on the 
application of pressure. Such glands originate, so far as investiga¬ 
tion extends, from a single mother cell, which, as it slowly develops, 
undergoes many divisions in all directions, so that a multicellular 
mass of tissue of roundish form arises, the cells of which subse¬ 
quently become remarkable as containing very granular, apparently 
dead protoplasm. Later on, the thin cell-walls dissolve; the pro¬ 
cess commencing in the middle of the spheroidal group and proceed¬ 
ing outwards. There thus arises a roundish cavity filled partly with 
watery sap, partly with drops of ethereal oil or balsam—the pro¬ 
ducts of solution of the mass of cells. The layers of tissue sur¬ 
rounding this cavity fit closely on all sides, without intercellular 
spaces, and thus form a kind of wall to the receptacle for the secre¬ 
tion (well seen in the leaves of the Citrus).” 

Is there much in this genesis of the oil-cell, which differs from 
that of an ovule^ whether vegetable or animal ?—E. B. 








CHAPTER XV. 


DLSCUSSION DN Till: ORIfilJJ OF THK 1»!I 1 KKI XT VAIUi:- 

TIFS 01 tlTKU.S, ANO ON THE ItJJilVATIOX UF TIH.lIi 

NAMES. 

The ol)j«Tt of tiisctissing the of the 

numerous names of the ciinis family i;., if jK»ssi)»h% to 
ihtain some cltn;, throtij^h the name. »>f the prij^in of 
that particular variety, I sliall taktt them as far as I 
can, in the order of their t:haj>iers. 

I'hr. Orange. —- Wt; havt! narunj. narangt ant! 
narhtghi, from which {irohahly the Mtirope.in names 
have btetm deriveti. 1 have not lieen able to make out 
satisfactorily that this name is indigtmous in I ndla. Hut 
to leave n(j stone unturned, I referred the question to 
various orientalists. Their courteous replies are given 
in the course of this chapter. 

Mr. Growse, of the Bengal Civil Service, states ilsai 
no genuine Sanskrit work makes any mention t>f any 
kind of citnis. The Ihindits of Benares, hf»wever, say 
that there is a hcKik on medicine, called Matnianpaf 
nighunt, dated 1411, Smtbuf (aliout 531 years 
ago), which mentions both the sweet and the stair 
orange, under the name of naranghi, as follow.:— 
(a.) Is sour-sweet. It increases tin- ;ipjj«>!itf*, ;mil 
counteracts flatulence, {b.) Is .sour. It is estmnely 
heating and difficult to digest. It is laxative, ami alst> 
counteracts flatulence. 
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'Flu: I’lnulits also say that the derivation of tht; 
wonl is fnun nag-raug, t!ie colour of sendi/r, or red 
Icatl. 

Sir Mnnier Williams states that an orange;, 

ticrurs in a Satiskrit work on imslicine, called Susrata, 
and that it may Ik; a corru{)tion of naga-ranga, 
having the; cedoiir of nilga, which certainly has a 
meaning "lead." But he: is inclined to think that 
naranga is a forttign word, and conies from the 
PeTsian nitranj. 

Proferssor ii. Cowell, of Camhritlge, states that 
the word nagaranga is found in the amarakosha, 
the oldest Sanskrit dictionary, perhaps of the Hth or 
9th century a.o.* 'Fhe contracted form naranga 
occurs in the commentary to the old “ Unfuli sutras,” 
which was writtf;n about 1300 A,t>. 

We are here at once met by the difficulty of not 
knowing to what tyj»e of orange these old works refer 
—wh«'ther to ilie Seville sour orange; the I’ortugal 
sweet oraugt;; <»r to the simtara sweet orange, or the 
sotir varietii's of the latter type. 

Professor A. \'ami»ery thinks that nhrang is decidedly 
taken from tin; Persian nurandj, which is composed 
of nar, j>omegranat«>, and randj (properly rang) colour. 

' 1 ‘here a[ipears to Im; nodoui>t dial the Seville orange 
was the first orange to get to fuirope. 'Phis has some 
significance -that is, whi;rev(;r it was taken from, 
then; c«»u!d not have Iwen at that time sweet kind.s 
of any sf»rt commonly known ; otiierwise they would 
prtjbaldy have been taken also to Euro{>e, at the same 
time, 

.Moreover, in Bater's Memoirs, Humayoon writes 
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{shtdara) oranj^tr was known only in <*no iilan- in 

Colonc:! Yule, in his *' (Glossary," has ihc' h»!!owinj^f; 
•—Alnilfcda says A.ii. c. 9.V', “ iho sanjo may 1"' f<ai<! 
of the oranj;o ins: an<l <»l ihcroun"! 

citron, uiiit:h wore hrouifltt from India, after the year 
(.v.ti.) 300. and first sown in ‘Oman.’ TItence they 
were transjil.'inted to I’easra, to Ir.ik, and to Syria. . . . 
hut they lost the sweet and jieneiralin;^ odor, and 
lieauty that they had in Indi.i, havinj^ no lonj'er the 
henefits *if the climate, soil, and water jiendiar to that 
country,”- —.Mas'ndi 11 ., .j.tK-r). 

By “sweet and penetraiinit odor” Ahulfe«l,i pnihahly 
refers tf» the vi-ry aromatic rind <if the .Seville ftr.mj^e. 

In .South Intiia { ranj«>re) they have an orange called 
nartun. 'i his I found is no other than the Seville 
orange, (‘olotiel Yule in his tilossary, j». 490, has the 
following“ In Tamul dictionaries most wonis 
beginning with hnv«; some relation to /ra^ramr ; 
as narukeradu, to yield oilor; nartum pifki, lenum- 
gntss; narki, citron ; naria manum (read marnm), the 
wild orange tree. &c." ! think, therefore, one would 

not lie far wrong in conchtdittg that the Seville orange 
in South India was either iitdigenous t»r had been 
naturalized there from jirehisioric limes. It is wortlt 
mentioning that at Mangalore, on the Western Co.isi, 
I found the Seville orange called karm, which i\!r, 
Growse informs me means bitUr. Neilhttr at d anjore 
nor at Mangjtlore had this orange the natne of mt ang 
or n&mnj. 

Rumphius, in chaj>. 41, vol. ii,, describes tlie ScHdlk: 
orange under the name of Auranlium aeidum. It does 
not, however, aijpear to have lm*n very common in the 

• The siH^mh of Haber** otm metiioirt appear# to a dif¬ 
ferent thing. 
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Malay archipelago in his days. He says, “ It does 
not occur in all the islands of maritime India. More¬ 
over in Java, Baleya, and Celebes, this orange is 
unknown. In Amboyna it is more plentiful, but in 
Ternatd and Banda they are rarely met with. It was 
mainly used for cleaning copper ware, and for washing 
the head. The wood was used for handles of Imple¬ 
ments, and the fruit was sometimes used as an 
ingredient in a sort of rustic punchi' 

Unless allowed to run wild, there was no good 
reason for the Seville orange becoming common in the 
Malay archipelago. It was not good to eat, and its 
strong seedlings were not used as stock because the 
art of budding or grafting was not known there in the 
time of Rumphius. Moreover they had the Portugal 
sweet orange, and also the suntara orange, the kaghzi 
nimboo, and a variety of citrons and lemons ; neverthe¬ 
less the Seville orange was there, and rather plentiful in 
Amboyna. 

Loureiro, in his “ Flora of Cochin China,” gives 
citrus fusca as similar to that of tab. 33,— Aurantium 
acidum of Rumphius—the Seville orange. He further 
says that it is very widely spread in Cochin China, and 
more rare in China. 

I think we have come here near the birthplace of 
the Seville orange, but the whole argument of course 
rests only on a strong probability. 

The following is probably the course the Seville 
orange took :—It commenced in China or Cochin 
China, and found its way to the Malay archipelago. In 
the time of Rumphius there was a great number of 
Chinese residing in those islands. From the archi¬ 
pelago, at some very distant time, it found its way to 
South India by means of traders, where it became 
naturalised, and got the name of nhrtun on account of 
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its fragrant flowfrrs, rintl, and Inave.s. Ii%f*:nuially the 
Arab or other traders took it titence to Persia, when*, 
as I’rofesHor A. \sainbery thinks, it may have got the 
name mtrandj, " like :i jjoniegranate," But as it may 
have had already the first part of its name mtr in 
Tamul, in conneclitm with its fragrance, it is more 
likely that this part of its name went to Persia fianti 
South Indiarr'///: it. 'rinm ihv ranjm ram^ snay havi* 
been tacked on afterwards. Prom l*ersia it got to 
Syria, Africa, and Sjiain. under ii.s Aralnc t)r P»:rsian 
name naranj, and probably aha* back to Xbirihern 
India, under the nain«: of nitram^. Such a th»’ory 
\vt»uld appear to fit in with the facts knowii. 

l*he Khatta Orange. - ! call this orange, liecause it 
has an orange exterior, an orange [ml|i. ami orange like 
leaves. It is, however, rather prominently mammillale, 
and its flowers exiertially are tinged red. Natives 
almost universally call it simply khntia, which means 
sour. Some call it karna, ctmfotmding it with the 
S^vilh;, and others cal! it confounding it with 

a large; sonr lemon. Very little use is matle of it, he* 
yond sowing its setsis for raising slock bud other 
kinds on. 'Phey say the seed germinates Is-iier when 
the fruit is yet green. It is almost the only kin<l used 
for this purpose. Ho iKKtk that I haver seen jnentioiv. 
it, and nothing a[>{iear» to !«; known f»f its origin. 

The Portugal or Malta Orange,-'- Ai\ tinly mie pla« e, 
in South India, have I found this vari»rty with a n-itiv*- 
name. InTanjore they have a large fine variety of 
this tyjje called Mndlr, but Dr. Shorlt .says It is also 
called eheenee. It is figured in pi. 43. fig. r?. I have 
not been able to trace the derivaiiotj of the 11 on** 
Mndir. Thi.s type; of orange is to l«r found in many 
other places In India, and also in C< ylf>n. but ttvery- 

where, for want of a native name, it .loiH'.irn i<i !»• tif 
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com|)rirat!Vt;!y recent introduction. In Ceylon, it is 
either called aranj <ir peni-dbdan, which is said to 
mean simjdy a sweett round oranfje. There, sour 
orauiifes are cnl!e<i In Poona they have 

a variety called mnssimid, which is evidently a corrup¬ 
tion of Mt>5tarnbique. In Bombay they imjjort a nice 
vari«:ty of PortUf^al orange; from Zanzibar, which they 
call either wnssimtdor Malta (>range. In the Boml).'iy 
market, the one th<;y impfirt from I’oona they distin- 
titJguish by tht; name of Poona musshnbi. In Tanjore 
tin:)’ have ;i second variety, which tht: English there 
call Spanish orange. In the Upper Provinces it is 
known by the namt: of Malta orange or Sylhet. The 
orange from the latter place is of a totally different 
lyptf, and is the one which goes to Calcutta undt;r the 
name of kitmla tcnihoo. 'Phe Portugal t)r Malta type 
of orange ! know has bt;en recently introduced in four 
or five different {daces—viz.: Ceylon, prolmbly with 
the collection from Egypt: in Lucknow, Jaimjiore, 
Gujranwida, ami probably also in Lahore, with the 
collection from Palermo mentioned in Colonel Yule’s 
" (ilossary." I he l«'si of ail is the blood orange of 
Gujranwida. it should l»e noted hen; that Rumphius 
in chaj». 43. vol. ii. describes what I take to be a Por¬ 
tugal oratjge, under the name of Aur. vermcosum. In 
Amisdna it was eai!«:d {.emou Tsjina, and mostly cul- 
tivatefl by the Chinese inhabitants. It was tlien con¬ 
sidered a recent introduction in the archi{>elago. He 
furlhi r s,ays ilial in China there are two kinds of it, 
one common, which is there called Bit-cam, that is, 
/,/we rexiits; and the other satg-cam.* I'he latter 
is dosilde the size of the common kind.f 
• ! lire we ni.'ijf have not only the first part of kamala, but 

abr* first part of stngUrdt; vide derivation of sAfOam further on. 

f It would apiicar that the Tortugtd onuige came from China, ma 
the Malay archipelago. 





Tht; Pnmmr/iK- -In ihc UppiT IVovinct 'i it is mainly 
known by two names -tin- nifi/iftiiii ;\.xv\ the 
while for South Intiia, a number of exir.vtriiinary 
names are j4;iven in CoUnu’l Yule's “ (ihtssary." ’! he 
derivations of inahlnhi and clhxkt'lrti ^iven Ity the 
Pundits of Benanrs are v<Ty instrueliv*;, I'hey show 
lurtv little reliant^’ tsin l»e placed (m any end«'avour to 
eel at the «lerivaiion (»f a word by its resemidaiue tr* 
SOUK! Sanskrit or filher w«>rd. They say that inn/ttf’ifn 
conuts frfun niithtdb, lint moon, from the moon-lik«’ si/e 
of the jiummelo; and that r/mlv/i’tt comes fn>m 
a wheel, fr«»m the huoe size of certain jiiiminelos. In 
Benj^al. howtfver, the |>ummelf> still retains a similarity 
to the name with which it came to Calcutta, viz.: 
lmt(ihi4c»tboo, and this is no other th;m tlie citrus f»f 
Jlahnna, wh»tnce it was first Itroueht to Calcutta, i'he 
word chakolra has an equally inieresiijiLj derivation. 
It was Mr. Gnnvse that first called my aiietnion to 
p. 54 of Colonel Yule's •’ Ciltjssary," under " Batavia." 
I le say.s: “ It is tlie famous cajiiial of the Dutch pc»s- 
sessions in the Indies, cwcupying the site of the old city 
'JaMira, the seat of the Javanese kinjftlom." So that 
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of this 1 fulch nanio is. I do not know. Diviclinj^ 
iho words ;is follows, 1 think thc’ir derivation becomes 
apparent • 

Poomii-mas, 

Pumpafi-mas, 

Bttmfmii-mas, 

Bomhari-mam, 

Pampi ra pt nasa. 

'rin n Bamtmii-narinpi is merely dropping the was of 
Banihniim<is,mM\ sukstiliiting the*generic name narivgi. 
'rinjtj papannm, papanas. or pafanis may be a still 
fnrtlier corruption of l*ompel-moes, or of only the 
latter part of Pamparapanasa. They all probably in¬ 
dicate that the introduction of the pummelo into South 
India was owing t{> the Dutch.* 

Not imptjssibly also some ancient .savant of South 
Intlia, who may have [)ossessed a copy of Rumphiiis's 
'* Mor. AmiKan.," may have lielped to give many of 
thes«; iiantes tht:ir pntsent :is[«:ct by endeavouring to 
identify .some of them with those given in Rumphius, 
IJmh’rchap. n, vol. f Jmo agrestis {Lemonpapeda), 
he says: " Another variety of this speci<*.s is calhsl 
Lemon carlmu. Rxternally it is yellow and its pulp is 
white and very acitl, and of the sixe of a child’.s or 
man’s head,” He adds, that tf> all large things the 
Malay.s apply the name of indl or elctjdiant, ami at the 
end of the diapUrr liHrmann .says: “It may be also 






itjg probably mare nartherly rollons. Alph«♦«?%>♦ «b> 
Cunclollo seoms to think that it** birth)wa-i ih»* 
inlands of the Pacific, under tlu; stipjioHiiion that t!(»' 
[jummelo is a distinct s|iecies an«l sbtadd wmtwhtt'r 
have its wild form. 
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punimelo in Soiitli India. Put I diink inuKt r>f ihcin 
an; mon; likely to be cornijaiojiH t»|‘the I )ult h /'sw/- 
pclmihs. 

In Cf‘yl<*n the pnmnielo is ealletl jamlmii'. Dr. 
'rriinen stales that this word is nut .Sinidialese, and 
that anotlicT name; fur it is rata-naran, meaniriit 
“ furen'ien oranffes” Kunipliins, in the rhapit-r un 
tile ptnnmelo, says : "Some in Malay tall it 
fruin the; l’uriii;4ui*s<; sandmi, \vhi« h properly tl«>nuf«’s 
the- l*um]( sires, or Ptinium-.ulami »tf the; S)»aniarih.. 
It is not, lherefr»re. imprub.ible that both th«' name 
janihah' anel the tree itself wen* itilrtHhieed intti 
Ceyhm I»y the Petrtn^nese. 

Many of th«' j>nni!ii«'lo like-of Indi.i may. 
for all we knenv, have be-eii also intruelnee d by 
or otherwise, fnnn the Malay .irdiijielaiMi. rhi-y an* 
all sour: ami Kumjdiius describes various kinds »»f 
citrus, which are leimin-yellmv, large ami sour. The 
name amillnd, th«t Pundits say, comes from mnittfelam, 
am/a meaning sour, and veiasa -(?). 

The hirth)»lace of the pnmnielo, like many otht*r 
kinik of citrus, was jirobably Southern China or 
Cochin China. Loureiro, in his Flora of ilu* fat ter 
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I have discussed this point in the chapter on the 
fummelos, and have come to the conclusion that it is 
not a distinct species, but is possibly an offshoot of 
the C. aurantium sinense, Gall., or some similar orange, 
and not improbably it had its origin in Cochin China. 

The word pummelo is, of course, a corruption of the 
Dutch Pompel-moes, through Pummelnose, by first 
making it Pummelos, and then turning it into the 
singular Pummelo. Shaddock is said to come from 
Captain Shaddock, who first introduced it into the 
West Indies. 

PI. 92 gives the figures of the “ forbidden fruit” of 
the English shops. The fruiterer said they came from 
Palestine. I give them for comparison. 

The Simtara and Kamala Oranges. 

These oranges, as I have already said, although 
sweet, are totally different from the sweet Portugal 
oranges. 

The Pundits of Benares have invented two different 
derivations for this word suntara. {a.) Shntarati, 
which is made up of sun, meaning well, and tarctti, 
a thing that floats, the whole meaning a thing which 
floats well. Now the suntara orange floats very well 
indeed, and in the rivers of the Khasia hills, whence 
these oranges are brought down in boatloads for the 
Calcutta market, this phenomenon must have been often 
seen, viz., a shntara orange floating down the river. 
{bl) Suntunrati, which is made up of shntun, mean¬ 
ing bottom, and rctti, a thing which clings to some¬ 
thing else; the whole meaning a thing which is 
adherent in its bottom part This would also apply 
to the shntara orange. These pretty sounding deri¬ 
vations, however, are said to be impossibilities in 
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Sanskrit, Itoth liy Mr. (innvsc anti Prof. Gnv«ll of 
Cambridge. 

Many insist that suntanx fsr shnix'a is no other 
than Cintx'a. a town in Portugal, noted for oranges, 
and that ihi! Portuguese introducetl this type of orange 
into India from there, and that xhv, siintra orange is 
no other than x\w. orange of Cmlra. Of all exjilan.i - 
tions, thi.s is the least likely, for the following 
reasons:— 

(a.) 'Phe orange of Cinlra is the Portugal orange 
(C, anrantiuin situmse, Gall), with a ckise-fitting skin. 
Of this orange there are now many varieiit;s in the 
Knglish shops, viz., the oranges front Brazil, Morida, 
St. Michael's, Valencia, Denia, Jaffa, Malta, and othors 
of the .same tyjte. While the Sitntara orange i; ,« 
totally different thing (A.sincrnse, Rumph.). 1 havo 
seen none of this typ<! in the English shops. It j , 
loo.se*.skitined, and the neare.st approach to this ty pe 
is the mandarin orange {cilletl Tangerine in the 
English shops). 

(//.) If the simlam orange had Imen intr*>tloce«I into 
India by the Portuguese, it would l>e rca.HonabIe to 
expect that its cultivation would Ijt; ittiw more extrn- 
siv(! towards the coasts of India than in the inU xior, 
while it is just the opfiosite. f)n the slopes of ihi- 
N.IC hills, from Kumaon to Khasia, th«; xknlara 
orange is semi-wild; and, about 500 years ago, in the 
time of Humayoon, it had only reached f»ni* villajp- 
of Bt.ngal, Smargam. Humayotin calls it saxnta'k, 
and no doubt it is the same orange he wrote of. 

Cohmei Yule in his Glossary 8.iy,s that " Alnilfrda 
as early ns the Intginning of the S4th century e.xiollf d 
the fruit of Cintra," although it is inn <|uit« cert.tiii 
that he meant the orange. Renaud’s versioti Nays, 

'* pommes admtrables ijour la grossewr et le gout." 
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The (ilfjssary also says that Hehn supposed the 
s\vct;t orange was first brought by the Portuguese into 
P-urope from China in 1548. 

Sir C. I’'. Bonham, Secretary to the British Legation, 
Lisbon, has very courteously olitained the following 
information for me. Writing from Cintra, 2nd Sept. 

1886, he .says 

“ 1 now forward to you all the information which 
Sir P'rancis Cook has lieen al>le to get from old books 
in his possession on the subject of oranges. He is a 
man of ctinsiderablc knowledge of plants, and pos¬ 
sesses a large estate in this neighbourhood. In the 
course of conversation on the subject, he has told me 
that the sweet orange, citrus aurantium of Portugal,* is 
undoubtedly of Chinese origin; that the date of its 
introduction into Portugal is somewhat uncertain; 
that he has much reason to believe it was introduced 
into Ifortugal by 1 ). Joao de C;istro, al>out the year 
1480, and planted on the terraces of Ponha Verde (a 
place near here), where its clescendants still exist. 

In order that the; shntara orange of India should 
liave become so widtispread on the N.PL border of 
the Piininsula, it is reasonable to suppose that either it 
must have l«;en indigenous there, or introduced long 
before the d.ites given above of the inircxluction of the 
.sweet orange intt> Cintra. The |>robabiliiy is that 
it was Imnight from China or Cochin China, across 
the N.PI. bmler in prehistoric times. 

I have left no stone unturned in order to get at 
tilt; btittoin of tht: origin of this shntara orange, and 
possibly at the tierivation of its name. It would be 
as wt:ll to mention all the known variations of this 
name. In the Khasia hills it is not clear that it is 
commonly known by this name. There, in Bengali, it 
* C. aumniiutn, Gall. 


Q 
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is called kantala, and in Khasi, usoh niamtra* In 
Nepil it goes by the name silntola, ox suntowrea; in 
Kumaon by the name of sh$r, and also by the name of 
the Baghhwar orange, from the fair where it is largely 
sold, and also the Gungoli hat and Ramgunga, orange, 
where it is largely grown.f In the plains, it is called 
by the educated people siintara, and by others suntra, 
sungtra, and in Delhi also rungtra. The Europeans 
call the Delhi orange Cintra orange, and by the 
English in Calcutta it is known as the Sylket orange. 

I asked Mr. Stevenson, the Deputy Commissioner 
of Sylhet, whether the Khasis had any legend about 
this orange. He replied; “ Nothing is known as to 
the time when orange cultivation began in these parts. 
From the extracts of the lives of the Lindsays, ap¬ 
pended to Dr. Hunter’s ‘ Statistical Account of Sylhet,’ 
it would seem that there were oranges growing spon¬ 
taneously in the mountains some time previous to the 
close of last century (1776). No one knows how the 
orange was introduced here. All agree that it is not 
indigenous, and the legend has it that Hanuman, a 
general of Rama, introduced the plant on his return 
from Lanka (Ceylon). Some people say seeds were 
brought from Assam proper.” 

More recently Mr. Stevenson very kindly wrote 
again, and said : “ I have been endeavouring to obtain 
some clue to the derivations of the Bengali-Khasia 
names of oranges of all kinds. Their origin cannot be at 
all had. I asked the chief Khasia official at Shillong, 
and he was quite in the dark. I then consulted the 
missionary of the Welsh Presbyterian Mission in the 
Khasia-Jaintia hills. I enclose Mr. Jerman Jones’s 

^ Mr. Stevenson says usoh santra {vide Appendix, No. 43). 

t Mr. H. Harris, of Sitowli, informs me that these are all and 
resemble the ISFagpore orange. 
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reply. He is the oldest missionary in the hills, and 
very intimate with the language, the people, and their 
legends.” 

Mr. Jones writes as follows, dating from Shillong : 

The right way of spelling the different names of 
oranges is this :— 

Bengali. Kkasi. 

1. Khmala . . . Usoh niamtra. 

2. Naringi . . . „ Sim. 

3. Moglai . . . „ myngor. 

4. Satkara . . . „ Kuid. 

5. Kaki . . . „ niang-riang. 

6. Khaterjanni . . „ Kymphor. 

“ I have never found a Khasi who could offer the 
remotest suggestion as to the derivation or meaning 
of niamtra, though I have asked a great number of 
persons, and it is the same with regard to the word 
sim. The latter is the Khasi term for a Raja. The 
Khasis call the best sort of Bananas kait sim. It 
may be that the Khasis used to look upon this fruit as 
the best among the oranges. They have not any 
legend or tradition as to how or whence the oranges 
were introduced into this country. The invariable 
answer is, ‘ God put them in our country, and how can 
we know anything about them ? ’ ” 

In Dlackwood’s Magazine for September, 1886, there 
is an interesting article by Major-General A. R. Mac 
Mahon on “ Burmese border tribes and trade routes ” 
{vide Appendix, No. 2). It states that a century 
before the Christian era the Emperor of the Han 
dynasty fitted out an expedition to find its way through 
S.-W. China to India, but his plan was frastrated 
by the Shans, who then occupied Yunnan. The Shans 
were eventually expelled from their country, and, gain- 

Q 2 
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ing strength, they invaded the Brahmapootra valley 
in the eighth century, and completely occupied it in the 
beginning of the thirteenth century. But from ancient 
Shan records, discovered by Pemberton at Manipur, it 
appears that in the beginning of the Christian era the 
Shan kingdom occupied the whole of the region from 
Yunnan to the S.E. boundary of the Assam valley. 
The article also mentions that the Shans are most 
ingenious cultivators, and that they equal the Belgians 
in the great care and ingenuity they exhibit in culti¬ 
vating their land. 

Now China, or Cochin China, is considered by most 
authors as the birthplace of oranges, and it is said the 
Chinese claim them as indigenous to their country. 
If so, we have an efficient cause for the naturalization 
of the suntara orange on the N.E. border of India- 
This great migration of Shans, which commenced at 
the beginning of the Christian era, from Yunnan to 
the Brahmapootra valley, could hardly have helped 
carrying with it this and perhaps other kinds of 
oranges, by means of the seed ; no other mode of pro¬ 
pagation is known in the Khasia hills, even at this 
day, than by seed. More especially is this likely to 
have been the case when we are told that the Shans 
are such ingenious cultivators. 

Again, in the Khasia hills the generic name for 
oranges is usoh. This very word, slightly modified, 
curiously enough occurs as the generic name of the 
Citrus in various islands of the Malay archipelago. 
Rumphius, in his Flor. Amboin.,” in the chapter on 
Limo tubei'osusy says : Generally, however, all lemons 
(Citrus) are called by the Amboinese aussi and tissiy 
and by the Chinese they are given the generic name- 
of cam. In Banda the generic name is usse. And 
in chapter 42, vol. ii., he describes the Aurantium 
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sinen.se {^.Oemoit mctftis T'.^zna), evidently introduced 
from China. Both the picture and the description of 
this o^nge agree entirely with the simtara orange of 
India,* and in the days of Rumphius this simtara 
orange was found in almost all these Oriental islands, 
from Java, Celebes, and the Moluccas to Amboina.” 
In the latter place this orange was called niassjcsstc. 

We have here, I think, something tangible to go 
by. The community of the generic name zcsoh, nssi, 
or ttsse, to the Khasia hills and the Malay archi- 
pelago, would appear to indicate that it either came to 
both these places from a common source, or that one 
place got it from the other, probably by way of the 
Malay peninsula. In the Archipelago it was consi¬ 
dered as a Chinese orange. 

The only legend that Mr. Stevenson has been able 
to get hold of is, that this siintara orange was brought 
by Hanuman, a general of Rama. This story would, 
perhaps, fit in with the great invasion of Shans into 
the Brahmapootra valley. 

As to the rest, I have only suggestions to make. 
If its introduction in the N.E. border of India was 
effected by the Shans, it may not be impossible that 
the first part of the name of this orange— sun —may 
have some connection with Shan. Then it appears 
that sizn, besides being the Khasi name of an orange, 
also means J^aja —the Raja orange (Usoh-sim). Not 
irnpossibly, also, this word sim, or modifications of it, 
may have entered into the formation of the word siin¬ 
tara by way of samtereh, or sintra. In those parts, 
they have another variety called usok niamtra. This 
may possibly have given origin to the name rungtra, 
which, in Delhi, is a synonym of suntra. Rumphius, 
however, says that in China they had two kinds of 

* Vide pL 116 A. 
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Portugal orange (Aur. verrucosum), viz., the bit-cam 
and the seng-cam. Could the seng of the latter have 
had any connection with the sung of sungtara f 

We have, finally, the other synonym kaniala, or 
kamla-leniboo. It may not be impossible that kam, 
the Chinese generic name for oranges, may have 
entered into the construction of this word.* The 
keonla orange of the plains, or as some call it kawnlUf 
is, however, not the kamala of the Khasia hills. The 
latter is ^^siinfara (aur. sinense) of Rumphius. The 
keonla of the plains has a redder, and more chagrined 
exterior, usually mammillate, and it sweetens very late. 
Its typical leaf moreover is different, and has also a 
different scent. Both the suntara and the kawnla, 
belong to the same group. Whether the keonla of the 
plains corresponds to any of the other citrus of the 
Khasia hills enumerated in Mr. Jerman Jones’s letter, 
I do not know. 

To recapitulate then, we find that the suntara 
orange of India, is totally distinct from the orange of 
Cintrain Portugal, and cannot have been introduced 
under that name by the Portuguese ; that it has been 
known on the slopes of the N.E. border from time 
immemorial, and must have been either indigenous 
there, or have been introduced across the Eastern 
border, in very ancient times, or from the Malay 
archipelago, by way of the Malay peninsula. Its 
birthplace, however, is more likely to have been 
either China or Cochin China. Loureiro in his Flor. 
Cochin-chin., does not describe any orange which 
coincides with the sbntara orange of India. But Mr. 
Gubboy, who resided in Hong-kong, informed me that 
there they have an. orange, called loose-jacket. This 

• Possibly, also, it may have got its name from the river Kamala, 
near which it is said to grow. 
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is probably no other than the shntara orange, the 
A.ur. sinense of Rumphius, who considered it intro¬ 
duced into the Malay archipelago from China. 

We have also the hazara, which I consider to be 
no other than the kumquat, allowed to grow into a 
bush. With cultivation, it produces larger fruit than 
tbe latter. Its name hazkra is probably derived from 
tbe thousands of oranges a large bush produces. The 
^Skni is another small and sweet orange of the 
szentara type. In Saharunpore they also call it the 
China orange. Rumphius, in chap. 42, vol. ii. (Aur. 
sinense), says that the Chinese in their own country 
bave very elegant round oranges, of the “second 
variety,” which are smaller than the common kind. 
They preserve them whole in sugar. Not improbably, 
this small variety of the siintara type mentioned by 
Rumphius may be i!ne.k$kni of India. 

The reshmi orange is another variety of a similar 
type. Its name would appear to mean “silky,” but I 
do not see how this would apply to the fruit. I have 
not been able to trace the origin of this variety. It is 
never met with in the markets, and does not appear a 
favourite kind for growing in large quantity. 

The Mandarin orange. —This is of recent introduc¬ 
tion in India. I have met with it nowhere, except 
where it was obtained from Lucknow. In the latter 
place It was Imported in 1863. I found it also in the 
Teradeniya garden, in Ceylon. Here also, it appears 
to be of recent introduction, and probably came from 
Egypt, with a collection of orange trees in 1847. In 
the Ceylon markets, they have the konda narun, and 
the jawa ndrun, both of which they call mandarin 
oranges, but they are no other than varieties of the 
sdintara orange of India. The khnda narun is almost 
identical with the Nagpore orange. 
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In Sylhet, Mr. Stevenson thinks they have the 
mandarin orange. But if they had the real thing, it 
would have long ago attracted notice in Calcutta, 
whereas I have never heard of, or seen it there. 

Sir C. F. Bonham, in his letter from Cintra, says 
that Sir Francis Cook further tells him, “ That the 
Tangerine orange, so called, is evidently the mandarin 
orange, also from China,* and bears that name 
because it was a much more rare fruit, and only within 
the reach of mandarins and grandees.” Not impro¬ 
bably however, it was given that name for the same 
reason that the Khasias give some fruits the distinctive 
name of Raja (slm), as being the best of their kind. 

The Jhambiri. —For this name, a Sanskrit origin is 
claimed. The Pundits of Benares say it is mentioned 
in the madnn pal nighunt, a book on medicine, about 
531 years old. Therein is stated that th&jhambirika 
(meaning the smdWjkambtri) “puts the teeth on edge 
[dantdn skS,tkciti), but it quenches thirst, and stops 
vomiting.” By the mention of a small jhambiri, it 
is presumable there was another variety which was 
larger, and went by the same name. Whether by 
jhambiri, the kaghzL nimboo .Or lime proper of 
moderns is meant, it is impossible to say. 

Prof. Cowell of Cambridge states that jambJura 
also occurs in the Amarakosha, the oldest Sanskrit 
dictionary, of about the eighth or ninth century a.d. 

Baber, 300 years ago, also mentions the jhambiri, 
but by that he evidently means the one I have 
described in the chapter on the jhambiri group, and 
figured in pis. 131 and 132, and not the true-lime, or 
kaghzl-nvmboo, for he distinctly says “it is like an 
orange, but is not an orange.” In Rumphius’ Flor. 

* In Seville they grow two oranges. The Seville or bitter orange, 
and the small China, which is probably no other than the mandarin. 
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Amboin., there is no citrus that can be identified with 
this orange-like jhambiri, and Loureiro, in his list of 
citrus of Cochin China gives nothing that approaches 
it. In Hagkala Garden, Ceylon, I saw a citrus 
which appeared to belong to this group, but I never 
saw it in the markets. I never met with it in South 
India. The fact is, the true-lime or kaghzi-nimboo, has 
been found so useful, and is so easily raised from seed, 
all over India, that it has replaced most sour citrus, 
and if it were not still kept in the gardens of native 
gentlemen, as a curiosity, this jhambiri, would 
probably, by this time, have become extinct. Who can 
tell how many forms of citms, raised from seed, may 
have become extinct, on account of there being no 
demand for them, owing to their being devoid of any 
very useful qualities. In the timeof Risso some of the 
varieties he described were rare, because nobody but 
enthusiastic collectors cared for them, while those with 
good commercial qualities were becoming vulgarized. 

Anyhow, this jhambiri appears to be unknown 
out of India, and not improbably it may be an Indian 
variety. It may have originated from seeds of the 
simtai'a, or keonla group, which it resembles in form. 
I have not been able to trace the meaning of the word. 

Tu7''unj, Bajoura, and Madhkaree. —The first is 
evidently not an Indian name. Rumphius, in chap. 
35, vol. ii., on the citron, refers to a philological 
discourse on the origin of the ox A citrus, by Bauhin., 
libr. L, Cap. 25, where the latter comes to the con¬ 
clusion that the etzador of the sacred Scriptures means 
this fruit. Hence the Chaldean name of these fmits 
— Extrogin, — in the singular Etog or Etrog, and 
hence also the Arabic Atrog. Then in chap. 36 of the 
same volume, under Lima tuberosus, Rumphius goes on 
to say, “ Similarly Torong and Toronga, which the 
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Arabs call altrung and ottrog, although properly 
speaking Torong is Persian. From this, the Spanish 
Toronja* has come.” All research regarding this 
citron, goes to show that in Media and Persia it was 
known from a very ancient date. Alph. de Candolle 
says : “The Greeks had seen the citron in Media and 
Persia in the time of Theophrastus, three centuries 
before Christ. In fact Citrus medica, and Malum 
Persicum, both meaning the citron, were given to it 
from the names of those countries. With these names 
this tree was first imported into Europe, being the 
first citrus that found its way there. De Candolle 
says that, according to Targioni, the citron was, after 
many attempts, cultivated in Italy in the third or 
fourth century. 

The questions that now remain are—How and 
whence did it come to Media and Persia? No' 
author says that it is indigenous there. Did it 
come there from India or elsewhere ? 

Prof. Cowell says that taranj, an orange,! occurs 
in the Sikander nameh of the Persian poet, Nizami, 
who died about a.d. 1200.” Baber, 300 years ago, 
said the sweet citron was common in Lemghanit, 
and the sour one in Bajour. Sir J. Hooker, in his 
“ Flora Indica,” says it is found wild in the valleys 
along the foot of the Himalaya from Gurhwal to Sik¬ 
kim ; in the Khasia mountains, Garrow mountains, 
Chittagong, the Western Gh 4 ts, and in the Satpura 
range, in Central India. 

Rumphius says that the citron is not frequent in 
the islands of the Malay archipelago. They are 

* In Spanish I am told it is written toronja, hut pronounced 
foronkha. 

t Prof. Vambhry also says that now-a-days turunj means also an 
orange of a particular kind. 
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more plentiful in Java. A certain variety, however, 
is called “lemon Java, because there it is sup¬ 
posed to be indigenous.” Loureiro says it is only 
found cultwated" in Cochin China and China. This 
need not, however, militate against the citron having 
been of Chinese origin. Alphonse de Candolle gives 
several cultivated plants, whose wild forms appear to 
have become extinct. And, in spite of want of evi¬ 
dence in Chinese books, I would say that if the orange 
had its birthplace in China, the citron must have 
originated in the same place. For it would be un¬ 
reasonable to suppose that two fruits structurally 
identical could have been evolved in two places, 
from two distinct centres. Of course it may be 
quite possible that the ancestral form of the citron 
became imjjroved into our modern form, after it had 
left China, either in the Malay archipelago, or some 
where between China and India. 

Taking everything into consideration, however, it 
still appears doubtful where the citron proper, citrus 
medica, originated. That it found a resting-place in 
India is highly probable, whence it may have found 
its way to Persia and Media, and eventually to Europe, 
about the third or fourth century of our era. It does 
not, however, follow, that it was not re-introduced in 
India, from two or more different directions. From 
Persia it probably found its way to Bajour and Lemg- 
han 4 t, and eventually into Northern India again, under 
the name of bajour a. It is not likely that this latter 
name is of Sanskrit origin [fija-purl —full of seeds). 
It is truly full of seeds, but as the sour citron was 
plentiful in Bajour, it is more likely that some were 
brought to India from there, and retained the name of 
bajoura, or bajouri. Then Lemghanit was noted 
for sw^et citrons ; and it is not unlikely that the large 
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melon-like sweet variety of Almora and other places, 
now known as mudhkakrce may have been introduced 
from there. Finally, we have near Cochin in South 
India a Jewish" colony, settled there , so early as 
490A.D. As the citron was known in Media before 
the Christian era, and as the Jews made use of its 
fruit in their religious festivals, it is not at all impro¬ 
bable that this Jewish colony brought the citron fruit, 
or seed, with them to Western India, where it may 
have become naturalized. The varieties on that coast 
are more numerous than in other parts of India. In 
Ceylon it is called sidermi. This clearly indicates its 
origin either from the Portuguese cidra, or the Eng¬ 
lish citron. 

As to the derivation of the sweet variety called 
either mudkanker or jmtdhkakree, Prof. Cowell says, 
“ the first part seems to be the Sanskrit madhu — 
sweet; but Sir Monier Williams gives in his Sanskrit 
Diet, madhukukkuti —a kind of citron, with ill¬ 
smelling blossoms. As t always can become r, this is 
the same as your Metdhukakree. This, however, is 
not an old Sanskrit word. It only occurs in com¬ 
paratively modern dictionaries.” 

Kakree or kanker is the name of a sort of melon, 
and this sweet citron of Almora, being as large as a 
melon, the name of sweet melon, or madhkakree, may 
have been given it. 

On the Western Coast of India, the citron is also 
called mauling and mdpala. I have not been able 
to trace the derivation of these words. The former 
may not impossibly be connected with the baleng of 
Baber. 

The Lemons. —The lemon proper is considered by 
botanists as a variety of the citron. C. medica var. 
limonum. The foliage of the lemon proper is different 
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from that of the citron ; but in the many varieties of 
I ndian bajoura, intermediate forms both of foliage 
fruit are found. It should be noted, however, 
the European lemon of the English shops, is 
^_®sentially a product of careful selection and cultiva- 
'doTx. According to Alphonse de Candolle, the Arabs 
carried the lemon from Oman to Palestine and Egj'pt 
in the tenth century. Not improbably in Oman itself 
the citron had been already considerably “ lemonized,” 
the latter fruit being more useful. He also says 
[Palermo and Tuscany had them about the middle of 
the thirteenth century. Many of the lemons of the 
Png-lish shops, imported from Sicily, even now bear 
traces of their citron origin, in their thick skin and 
jroug-h furrowed and subwarty exterior. In plate 200, 
ac and b, is given a lemon, which Mr. Webster, B.C.S., 
found in the “tarai” among forest tree.s. It had a 
thin though solid skin, like the hard skin of the 
citrons. It is impossible to say whether it was in- 
dig-enous there or naturalized. 

Risso, in his monograph, gives many intermediate 
forms, under the name of lemons, between the citron 
and the best and most common lemon of all—his 
CD. li^nonum vulgaris. The latter was recently intro¬ 
duced from Malta into' Lucknow. Thence it was 
sent to many parts of India, and very recently I 
sent plants of it from Etawah to many other parts, 
including the Punjab, Assam, Bangalore, and Tine- 
velly in South India. In Ceylon, on some of the 
plantations, they have the lemon, probably also of 
r-ecent introduction. 

IST o one, as far as I am aware, has endeavoured to 
trace the origin of the word lemon, as far as it could 
t>e traced. 

Colonel Yule, in his ” Glossary,” p. 391, says : “ But 
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it has come into European languag’es thr< 
'Arabic leimun." 

Rumphius, under Limo tuberosus martinit 
“ As these kinds of fruit were not accurately < 
by the old authors ; they were given the gene 
of Mali Citrii, Medici, or Hesperici; in su 
times, however, their species were more 
studied, and one was called in Latin Li 
and in Pharmacopoeias Limonem. ... In v 
any one search for the derivation of this 
European languages. The Arabic word U 
the Persian limum." 

Mr. Gubboy informed me that the commo 
name for lemon is lumi. This very narm 
retained in Malta for the lemon. Risso gives 
section under the name of Lumia, and accc 
De Candolle, “ an author named Falcando : 
in 1260 some very acid Iwmias, which were c 
near Palermo.” Now the word limum co 
easily be corrupted, by transposition of the 
into lumi. But Colonel Yule gives leimicn 
the Arabic word. The lemon is not indig’ 
Arabia. Where, then, did they get both the 
its name ? 

I think Rumphius gives us the solution 
puzzle in his Flor. Amboin. UnA&x Limo i 
maritinicus he says, " It should certainly 1 
that all the species of lemon (it should be rem 
that by “lemons” Rumphius mt2.ns all kinds <7, 
are called by the Malays, by the general 
lemoen, while in Europe this name is given 
one species. This tree {Limo tuberosus) mot 
called Lento martin by the Malays. How it 
name, however, is quite unknown to me, but 
likely that it may have first come into notice 
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a. Portuguese of the name of Martin, and hence its 
name.” This is the only variety that Rumphius con¬ 
nects in any way with a Portuguese, and Martin might 
as well have been, I believe, a Dutch name. 

Further, under Limo tuberosus, Rumphius says, 

‘ Generally they call all lemons (citrus) aussi or ussi, 
among the Amboinese; Union, among the Malays ; 
dfodji, in Ternat^ ; lemo, in Macassar; jeroc, in Java ; 
dfoboc, in Baleya, usse, in Banda ; and cam, among the 
Chinese.” 

In order to satisfy the reader further, I herewith 
give a detailed list of Rumphius’ names in Latin and 
Malay :— 


Latin. 

Limo decumanus (pummelo). 

Malum citridm (citron) . 

Limo tuberosus 

Limo ventricosus . 

Limo agrestis 

Limo taurinus 

Limo ferus .... 

Limonellus [kaghzi mmboo) . 

Limonellus aurarius 

Limonellus madurensis (per¬ 
haps kumquat) 

Aurantium acidum (Seville 
orange) 

Aurantium sinense {suntara 
orange) 

Aurantium verrucosum (Por¬ 
tugal orange) 

Aurantium pumilum madu- 
rense 


Malay. 

Lemon cassomba. 
Lemon sussu. 

Lemon martin. 

Lemon purrut 
Lemon papeda. 

Lemon carbou. 

Lemon swangy. 

Le'mon nipis. 

Lemon maas. 

Lemon madura 

Lemon itam. 

Lemon manis tsjina 

Lemon manis bezaar. 

Lemon suassi. 
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From the foregoing list it will be seen that among the 
Malays it is not only particular variety that may 
have been introduced, which is called lemon, but the 
whole genus citrus —oranges, lemons, limes, citrons, and 
pummelos—are called by this generic name. I think 
this distinctly points to this word being of Malay origin, 
or other indigenous origin, and that Arab traders got 
their leimun or limum, and lumi from the Malay lemon, 
and possibly the Portuguese may have reintroduced the 
word into Europe, under the modified name of Union ; 
Anyhow this word must have existed among the 
Malays long before the Portuguese had doubled the 
Cape in 1497. And it must have existed there, prob¬ 
ably, also before the Arabs began their intercourse 
with the Malay archipelago ; otherwise its being used 
as the generic term for all the citrus is not explainable. 
Many kinds of citrus must have had their birth in the 
Malay archipelago, as one of the first resting-places of 
this genus, in its migration from South China. 

The lime and the lima. — The true lime [Kaghzi 
nimboo) is found all over India. Natives call it in¬ 
differently nimboo or limboo, and in Bengal lemboo is 
a generic name for all citrus. 

In Baber’s time a limoo was plentiful in India, 
whether the same as Kaghzi nimboo of moderns or not, 
it is impossible to say—not improbably it was. 

Professor Cowell says that nimhiika is not a true 
Sanskrit word, and that it is not an word. He 
does not think that the Persian limh is derived from 
that word. In India, however, nimboo and limboo are 
indifferently used for the lime, and as I said, in Bengal 
lemboo means any citrus. 

While the kaghzi nimboo among the Malays is called 
the lemon nipis, in Macassar it is called lemo capas 
(from its being of the size of a cotton-pod) and in 
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TTernat^, letno fava. In both these places lento is a 
g’eneric term for citrus, and the word may be no other 
than a modification of the Malay lemon, by dropping 
the 7 t. 

As I have stated in the chapter on the lima, there is 
a. suspicion that the true lime had its birth as a new 
seedling- variety in the Malay archipelago, and that not 
irnprobably its remote wild ancestor was the C. kystrix. 
Rumphius’ JLimo aurarius, a very small kaghzi nimboo, 
’with the large winged petiole of its not improbable 
ancestor—the same C. hystrix—is, in my opinion, very 
■s-uggestive. In Rumphius’ time this variety {kaghzi 
■rz-imboo, or true lime) found only in cultivation every¬ 
where, -was “ vulgatissimus et usitatissimus,” and used 
for all sorts of purposes—in food, medicine, and in the 
arts. Moreover it was one of the kinds, owing to its 
keeping quality, which was taken on long sea voyages, 
and its seeds germinated very readily, even if dropped 
on the ground. What wonder, therefore, is it that it 
may have found its way to India by means of traders 
sailing up the coast of the Malay peninsula, and 
Burmah, and eventually to Bengal; bringing with it its 
name of lento —afterwards changing into lemboo, liniboo, 
and nimboo. There is evidence of a very ancient 
trade between the Malay archipelago and India (vide 
A-ppendix, No. 40). In addition to this lento, which 
is common to both places, I have discovered two other 
words which are common to the Malay archipelago and 
I ndia, viz., Capas—cotton ; in Macassar this kaghzi 
n.d'mboo is called lento capos, from its being of the size 
of a cotton pod ; and cassomba —Rumphius says this is 
a dye made from the “Carthamus tinctorius,” which is 
•the kussumb of India, and the pummelo from its red 
colour, in Malay is called lemon cassomba. 

Either Rumphius or others may have also latinized 

R 
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the Malay word into limo, and the Portuguese may 
have made lima out of it, whence came the English 
lime of the West Indies. It would appear that the 
words lime and lemon have a common origin, and come 
to us from the Malay archipelago. 

In Ceylon the lime is called dlhi. I have not been 
able to trace the derivation of this word. 

There are other names of Citrus in use in India to 
denote particular varieties. The sweet lemon is called 
either mitha nimboo or amratphal. Prof Cowell 
says this is evidently the common Sanskrit word 
amrita-phala (immortal, or ambrosial fruit). Amrita 
and mrita meaning undying, ^xAphala, fruit. 

Similarly, he says, sadaphal comes from the San¬ 
skrit sada, always, and phala, fruit—meaning, fruiting 
all the year round. This name I found given to more 
than one variety. 

Karnphal, applied to the khatta in Almora, appears 
to be no other than the fruit of the karna, which is 
sometimes applied to the khatta orange, but really 
belongs to the Seville, as it means bitter. 

Kuthairee-nimboo appears no other than the jack- 
fruited nimboo, from its size, kuthal, or kuthar, 
meaning the jack fruit. 

Skunkkadrdv, and probably sungdark.z, applied 
to some kinds of sour Citrus, are said to mean 
shell melter, from the extreme acidity of their juice. 
Perhaps in the same way that some call the amil- 
bid “ suigul,” from its melting a needle stuck into 
it. 

Then Behdri and Gungoli nimboo are names 
probably taken from Behar and Gungoli-hit in 
Almora. 

Ras kanker probably means a juicy kakree. It is 
applied to the kathairee nimboo. 






JDisctcssion on. the Origin of Varieties. 243 

Giilgnl I have not been able to trace. Some sug¬ 
gest its derivation from a round sweetmeat of that 
name. Nor have I been able to get at the meaning 
of hear a. 

Karmaranga, is said to be some sort of orange 
rnentioned in Sanskrit books, but Prof. Cowell says it 
is not an old Sanskrit word, and found only in 
modern lexicons. I have never met with any Citrus 
of that name. 

Xhen there are the Bengali names of Citrus. J*dti 
■}z-i-m.boo is said to mean d£see nimboo, belonging to the 
country, in contradistinction to foreign. Gbra nimboo 
is said to mean extremely acid nimboo. 

-Kaldma and kalamba are uncertain. I am told 
tPiere is a kind of pumpkin, used for keeping persons 
afloat while swimming, that is called colamba. Not 
improbably the kaiamba, which is a large pumpkin- 
lilce Citrus, may be named after that, or it may be 
derived from calappa, a cocoa nut, mentioned by 
K-umphius. 

IFurther, maha nimboo, as applied to the pummelo 
"by some, means large Citrus. Bhimra, probably from 
the Indian Hercules, may have pretty much 
thie same meaning, viz., a huge Citrus. There may be 
otHer fanciful names given by learned people with 
xeference to some prominent character of some parti- 
cmlar Citrus. 

.VlttcLrra nimboo is a large variety, which I met with 
in the Central Provinces, I have not been able to 
trace its derivation. N ot impossibly it may be con¬ 
nected with attar, with, reference to the scent of its 
rind or flowers. 

Sctroti niTnhoo also occurs. Prof. A. "Vambery sug¬ 
gests that this word may possibly be of Turkish origin, 
anci derived from sari, yellow, and ati flesh, or pulp, 

R 2 
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meaning a fruit with a yellow pulp—“ if such an 
assumption corresponds with the natural character of 
the said fruit.” 

The derivation of the “laroo” of Poona, I have 
not been able to trace; nor of the “ bandir ” of 
Tanjore. 
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CONCLUSIONS. 

Some of the results of my researches may, perhaps, be 

summed up as follows ;— j j 

la.) The pubescence on the young shoots and under¬ 
side of the leaves of the pummelo (C. decumana, 
Willd.) cannot be considered a s/edjic character, as 
oiAer huge Citrus have it also, and some pummelo 
trees have it not. About this I may say that there is 
no doubt in my mind. The pummelo appears to e a 
huo-e form of some other Citrus, probably an orange, 
and may have owed its hugeness to conditions of luxu¬ 
riance in a tropical climate. 

[b ] Tlie separation of the sweei oranges into 
distlU races, via, the Portngal close-sldnned orange 
(C. aurantium sinense of Gallesio), an t e n lan 
loose-skinned simtara, or sungtara. (Aurantium sin¬ 
ense of Rurtiphius). Of this also I have no doubt. 

U ) That the name simtara has nothing to do wit 
the name of the townof Cintra in Portugal, as has been 
supposed by many, and that sungiara, one of its other 
aames, may partially have come from which 

according to Rumphius, is the name of a v^^^ty of 
orange in China. Not improbably also its other 
name, kamccla, or kamta, may have come from kam, 

the Chinese generic name for orange. 

id.) The European words, lime and lemon, are 
wery probably derived from the generic nam^_ of the 
Citrus in certain islands of the Malay archipelago. 
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There, according to Rumphius, the Citrus goes by the 
name of lemo and lemon. 

(e.) It is probable that some huge forms of Citrus 
may have originated in a fusion of two ovaries, and 
that eventually, by reproduction from seed, the fusion 
was perpetuated, while its external signs became obli¬ 
terated, in the same way that the signs of separate 
carpels in some Citrus are now completely obliterated. 

(y.) It is, I think, more probable that the true- 
lime (C. acida of Roxburgh) has descended from C. 
hystrix of Kurz (now found wild in Burmah), than 
from the C. medica of Linnaeus, as has been 
surmised. 

(^.) I believe that the idea of the juice vesicles of 
the Citrus pulp being homologous with the essential 
oil cells of the rind and leaves, is put forth for the 
first time. It is, therefore, for others to judge whether 
this theory can stand. If so, the oil cells of the rind, 
of the leaves, &c., the juice vesicles of the pulp, the 
pollen grains, the buds, and probably also the ovules or 
seeds of the Citrus would be homologous organs. 


% 
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APPENDIX. 


No. I. 

The following is an account of the oranges, citrons, &c of 
Hindostan in the time of the Emperor Baber. The words 
within brackets are those of the translators. 

The memoirs of Zeher-ed-din Muhammed Baber, Emperor 
of Hindostan, written by himself (A.D. 1519) in thejaghatai 
Turlci, were translated by Dr. John Leyden and Mr. William 
Erslcine, published in 1826. In these memoirs I find the 
following, regarding the orange tribe ;— 

(ti.) N&ranj (or orange).—In India “ they have besides, the 
(or Seville orange), and the various fruits of the 
Ofange species. The orange grows in Lemghanat, Bajour, 
and. SewS.d, where it is both plenty and good. The orange 
of Lemghandt is small but juicy, and pleasant for quenching 
thirst.* It is sweet-smelling, delicate, and fresh. Jt is not, 
however, to be compared with the oranges about Khorass&n. 
Its d elicacy is such that, in carrying the oranges from Lem- 
ghan^t to Kibul, which is only 13 or 14 “farsangs” (between 
50 and 60 miles), many of them are spoilt by the wa^ 
They carry the oranges of Asterlbad to Samarkand, which 
is 270 or 280 “farsangs” off (about 1,100 miles); but as 
these have a thick peel and little juice they are not apt to be^ 
much injured. The size of the oranges of Bajour may be . 
a.bout that of a quince. They are very juicy, and their juice 
is more acid than that of other oranges. Khwijeh Kilan 
tells me that he made the oranges of a single tree of this 

=* It is evident from this that Baber, by Ndranj, could not have meant 
tlie S<^ville or bitter orange. 
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species in Bajonr be plucked off and counted, and they 
amounted to 7 , 000 . It always struck me that the word 
ndranj /orange) was accented in the Arab fashion, and I 
found that it really was so. The men of Bajour and Siwdd 
call idranj, ndrank (or perhaps rather ndra7tg)!' 

{b.') Limoo (Lime).—“Another is the lime {liinoo)^ which is 
very plentiful. Its size is about that of a hen’s egg, which it 
resembles in shape. If one who is poisoned boils and eats 
its fibres, the injury done by the poison is averted.” 

[c) Tardnj (or Citron).—“Another fruit resembling the 
7idranj (or orange) is the tarmij (or citron). The inhabitants 
of Bajour and Si wad call it baleng. On this account marma¬ 
lades of Citron-peel are called haleng-marmalade,^ The 
Hindustanis call the tardnj the bajbiiri. It is of two species. 
'One is insipid and sweet, but of a sickly sweet, and is of no 
value for eating; but its' peel is used for marmalade. The 
citrons of Lemghanat are all of this sickly sweet. The other 
is the citron of Hindostan and Bajour, which is acid, and its 
sherbet is very pleasant and tasteful. The size of the citron 
may be about that of the Khosi^avi musk-melon. Its skin 
is rough, rising and falling in knobs. Its extremity is thin 
and knobbed. The citron is of a deeper yellow than the 
orange. Its tree has not a large trunk. It is small and 
shrubby, and has larger leav’^es than the orange.” « 

{d,) Sengterek (or common orange). — Tfft smgterch (or 
orange) is another fruit resembling(or Seville orange). 
In colour and appearance it is like the citron, but the skin of 
this fruit is smooth, and without any unevenness. It is rather 
smaller than the small citron. Its tree is large, perhaps about 
the size of the small apricot-tree. Its leaf resembles the 
ndranfledif. It has a pleasant acid, and its sherbet is ex¬ 
tremely agreeable and wholesome. Like the lime, it is a 
powerful stomachic, and it is not a weakening fruit like the 

citron.” t 

{e) Kilkil (or large lime).—“ Another fruit of the orange 

* Murebba-bdltng, in A. Pavet de Courteille’s translation. 

t It is difficult to identify this sengterek —^‘in appearance and 
colour like a citron, but with a smooth surface and having a pleasant 
acid. This description would rather point to the khatfa of moderns. 
In the time of Rumphius there was a seng-omnge in China. 
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^ind, is the larger lime, which, in Hindostan, they call the 
lime (pilmek is the name by vvhich it now gocs).*= In 
slha.pe it is lilce a goose’s egg, but does not, like the egg, taper 
a. way at the two e^rtremities. The skin of this species is 
sinooth, like that of the seitgterelu It has a remarkable 
qLuantity of juice.” 

(_/l) Jmnbtri (or Jabiri). —“Another fruit resembling the 
orange is the jambi^i- In shape it is like the orange, but it 
is of a deeper yellow. - It is not, however, an orange, though 
its smell is like that of the orange. This fruit, too, yields a 
F>leasant acid.”t 

SadaJ^hal .—“ A^nother of the orange kind is the 
(everlasting fruit. Hunter), which is shaped like a pear^ 
n-rid in colour resembles the quince. It has a sweet taste^ 
t>ut not so mawkish as the sweet orange.’’J 

Amrat^hdL —“The a 7 n ratJ)Ml [iit.n^c\2Lr is an- 

o tlier of the fruits resembling the orange.” (On this notice of 
tlie amrafp/ddl there is, in the Turki copy, the following note 
of Emperor Humayun. It is not found in either of the Persian 
tira.nslations.) “ His Majesty,§ whose abode is in Paradise,, 
.may Heaven exalt his splendour, has not attended sufficiently 
tcD the aniraiphdl. As he observed that it was sweet and 
mild tasted, he compared it to the sweet orange, and was not 
fond of it ; for he had a dislike to the sweet orange, and 
e^verybody, on account of the ayni^aiphdrs mild sweet, called 
it like the orange. At that time, particularly on his first 
coming to Hindostan, he had been long and much addicted 
tco strong drinks, whence he naturally did not like sweet 
tilings. The amratpJicil is, however, an excellent fruit Its 
juice, though not extremely sweet, yet is very pleasant At 
a later period in my time we discovered its nature and ex¬ 
cellence. Its acidity, when unripe, resembles that of the 
o jrange. While yet very acid, its sourness affects the stomach, 

I never heard of the name ^^kilmekg 
-f- This description points to the jhambiri proper (which see), and 
i^ot to the khagsi-nimhoa, or lime proper. 

This description rather tallies with that of the saidpkid of 
in.odems ; but any Citrus, bearing fruit all the year rammd, might he 
cstHed sadapkceL 

§ Meaning Baber. 
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but ia course of time it ripens and becomes sweet”^ “In 
Ben^jal there are two other fruits which have an acid flavour, 
thoug-h they are not of equal excellence with the amratphctl\ 
The one is called kccmilahy and grows to the size of aa 
orange (ndranf) ; many hold it to be the larger lemoa 
[nanuig), but it is much pleasanter than the lemon. It has 
not an elegant appearance or shape. The other is the 
sdinitn% and is larger than the orange, but it is not sour, 
and is not so tasteless as the ainratphdl^ nor is it very sweet 
either. Indeed, there is no pleasanter fruit than the sdrn- 
tereh. It is a very fine shape, pleasant, and wholesome fruit 
No person thinks of any other fruit, or has a longing for any 
other, where he can find it. The peel may be taken off by 
the hand, and however many you eat you are not surfeited, 
but desire more. It does not dirty the hands by its juice. 
Its peel is easily separated from its pulp,:}; It may be eaten 
after food. This savitereh is seldom met with. It is found 
in Bengal at one village called Senargam, and even in 
Senargani it is found in the greatest perfection only in one 
place. In general, among this class of fruits, there is no 
species so pleasant as the samtere/i; nor, indeed, is there 
among any oth€r.”§ 

With reference to these two oranges the following occurs 
ill a footnote:—“The kamilak and sainterek are the real 
oranges {kotm^la and sangtereh)^ which are now (about 1826) 
common all over India. Dr. Hunter conjectures that the 
‘sangtereh’ may take its name from Cintra, in Portugal. 
This early mention of it by Baber and Humayun, may be 
considered as subversive of the supposition.'’|[ 

* Humayun must have mistaken an unripe kaian-ka^hk for an 
amrziphdL The latter is acidless from beginning to end. (See sweet 
lemon, and kalan-kagh2i.) 

t Even to this day the sweet lemon is a universal favourite among 
natives. 

X Ihcre can hardly be any doubt that Humayun was describing the 
suniara of modern times. - It does not appear that the sengUnh 
of Baber, and the samtereh of Humayun are one and the same 
things although the latter word may be only a corruption of the former. 

§ Even in modern times, natives think the sitntura the "best 
orange of India. 


II This notion about t\ie swtiara orange being the Cintra orange 
of Portugal has got into many books, "but, as I have shown, it is the least 
likely solution to the derivation of skniara^ or sz^ngtarcz. 
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(2.) (probably the kirna^ a kind of citron). An- 

of the orange kind is the kirnek, which may be about 
size of the ktlkil lime. This, too, is tart/** 

0*0 A^nilbid {lit. the acid willow). Another resembling 
orange is the amil-bid. I have seen it first during this 
present year.f They say that if a needle be thrust into the 
tierart of it, it melts away.J Perhaps this may proceed from 
its extreme acidity, or from some other of its properties. Its 
^oidity may be about equal to that of the orange or lime/’ 


No. 2. 

In Blackwood's Magazine for September, 1886, in an article 
by Major-General A. R. McMahon, on “ Burmese border 
tribes, and trade routes,*’ I find the following:— 

A century before the Christian era it appears that the 
emperor of the Han dynasty fitted out an expedition to find 
its way through South-West China to India, which was frus¬ 
trated by the obstructiveness of the ‘ barbarians,’ or Shans, 
kVho then occupied Yunnan. The result was the chastisement 
dF the Shans, and their expulsion from the country of the 
Upper Mehkhong and Salween rivers to the Irawadi valley, 
riiis movement developed to such a degree that the immi¬ 
grants, after a while, found themselves strong enough to 
overthrow the monarchy, established by the Aryan settlers 
'from India), and founded a kingdom of their own, of which 
xv-ore anon. 

.Yunnan, which was formerly peopled by Shans, 

va.s by this pressure absorbed by the Chinese.The 

;a.ine fate overtook them from a different cause, in their con- 
:a.ct with the Hindus of the Brahmaputra valley, which the 

The translators probably allude to the kkaiia, which is often called 
ritron by the English ; it is, however, impossible to say whether Baber 
.Iso meant this. 

-f* In A. Pavet de Courteille's translation—" que je n’ai eu occasion de 
'oir que depuis trois ans.’’ 

4: In a foot-note—" This story of a needle is believed, by the natives, 
►£ a,ll the Citron kind, which are hence called in the Dekhan 
nee die- melter).” 
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Shans invaded in the eighth, and completely occupied in the 
beginning of the thirteenth century. They then arrogated 
to their own dynasty, says Mr. Mackenzie, the title of Ahom 
—the unequalled—softened afterwards into Assam. 

“ From ancient Shan records, discovered by Pemberton at 
Manipur, it would appear that in the beginning of the Chris¬ 
tian era the whole of the region extending from the moun¬ 
tains on the south-east boundary of the Assam valley down 
to lat. 22°, and from the mountains, which separate Manipur 
and Kubo valleys on the west, to Yunnan on the east, was 
formerly known as the Shan kingdom of Pong, having its 

capital at Muang-Marong.Having existed for many 

centuries in great splendour, this kingdom, in the beginning 
of the eleventh century, was broken up by the conquests of 
King Anawrahta, the darling hero of the Burmese people. 

“ Eventually the Pong kingdom was overthrown by the 
Burmese, disintegrated, and incorporated with the Burmese 
kingdom. 

“ Though little trace is to be found of the glories of Pong 
in the Upper Irawadi, or the country to its west, we can turn 
with pleasure and interest to the little states of Manwyne, 
Sanda, Muangla, Muangtha, or Hdtha and Latha, Muangwan 
andMuangmow, the relics of the Koh-Shanpyi, or nine Shan 
states, which, cradled in the parallel ranges between the Sal¬ 
ween and the Irawadi, have preserved their subordinate 
independence, and represent the chief component parts of 

the ancient kingdom.Anderson records that the great 

body of the population is engaged in agriculture ; and as 
cultivators they rank even with the Belgians.” 

Note. —The points in this extract which I should wish to 
impress on the reader are (ist) that the Shans, having all the 
savoir faire of the Chinese agriculturists, came from Yunnan 
to the Brahmaputra valley. (2nd) That as the Chinese claim 
the orange as indigenous to their country, it is not likeh^ that 
such industrious agriculturists would not have brought the 
orange with them, and established it wherever they settled, 
more especially as the orange is easily carried, and its seeds 
easily germinate, and produce fruit similar to the parent tree. 
If the simtara orange had been introduced by them, its 
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spread along tlie hills facing India from Khasia to Bhotan^ 
^ep^l, and Gurhwal, w^as only a matter of time. 


No. 3. 

The following is taken from the “Penny Cyclopaedia’' 
<^1840), under the heading of Orange :— 

“ Since then, Dr. Royle has stated (‘Ulus, of Himalayan 
Botany/ p. 130) that he has found two plants, having the 
characters of the lemon and the citron, growing wild in the 
jungly valleys at the foot of the Himalayas, in the tract 
between the Ganges and Jumna rivers, which, when trans¬ 
ferred to gardens, retained their characters. He further 
:states that from the Rungpore forests a round kind of lime 
is obtained,'^ while in those of Sylhet, as well as on the 
:sides of the Nilgiris, the orangef is described as being found 

wild.In England the orange and citron have been 

cultivated since 14925 and Mr. Loudon states that at the 
AVilderness, Kent, there are three trees in boxes (about 
1840), not surpassed by any trees so grown in Europe ; and 
that at Salt combe, in Devonshire, there are in a few gardens 
orange trees which have withstood the winter in the open air 
for upwards of 100 years^ (see the work of Lisso of Nice, and 
Poiteau of Versailles, ‘ Histoire Naturelle des Grangers’; 
also Gallesio’s ‘Traits du genus Citrus,’ and Mr. Loudon’s 
^ Encyclopsedia of Gardening’).” 

^ Can this be the jamblri proper, whidi is a roiaid sour citrus ? 
More likely it is the Rungpore Ihue of Saharunpore. 

f The Sylhet orange meant is probably the silnfara of these days ; 
IduI the Nilgiri orange may possibly mean the Seville—both having been 
probably introduced. 

Not improbably the Seville orange is here meant, as it stands a 
greater degree of cold than other kinds, and hence probably its Italian 
name, ^^arancio forte.’’ 
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'No, 4. 

The “Treasury of Botany’' (byjohn Lindley and Thomas 
Moore) 1866, part i. p. 291, has the following*:— 

The citron, orange, lemon^ shaddock, and lime have 
been referred to various species of citrus, with regard to which 
botanists, however, are not agreed. It is even doubtful 
whether all of them, with their numerous varieties, have not 
originated from C. medica. On this point the following 
observations by Dr. Lindley in the ^Journal of the Hort. 
Soc.' (ix. 171), are important He states that the above- 
mentioned fruits ^ are all of eastern origin, and mostly intro¬ 
duced in Europe in comparatively modern days, but of very 
ancient and general cultivation in Asia. The varieties known 
are very numerous, and difficult to reduce according to their 
species, on the limits of which botanists are much divided 
in opinion. Those who have bestowed the most pains on 
the investigation of Indian botany, and in whose judgment 
we should place the most confidence, have come to the con¬ 
clusion that the citron, the orange, the lemon, the lime, and 
their numerous varieties now in circulation, are all derived 
from one botanical species—Citrus medica—indigenous to, 
and still found wild in, the mountains of East India." 

(Note. —Why the C. medica in particular should be con¬ 
sidered to have been the grand-parent of all other kinds is 
not clear. If we go back far enough into the history of plants 
other genera also might perhaps be all included as descen¬ 
dants of some more remote progenitor.) 

From the same source as the foregoing, the following is 
taken: “The Jews cultivated the Citron at the time they 
were under subjection to the Romans, and used the fruit 
then, as at the present day, in the feast of Tabernacles; 
but there is no proof of their having known this tree in the ’ 
time of Moses. It is likely they found it at Babylon during 
their captivity and brought it to Palestine on their return. 
Whatever may have been the diffusion of the species in 
Western Asia at that remote date, there is no evidence of its 
having been indigenous to Media, nor have modern travellers 
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found it wild in Persia ; but Dr, Royle found the species In 
the forests of Northern India. The Citron is cultivated in 
Cochin China and in China, but Thunberg does not mention 
it as existing in Japan. Taking all the above facts into con- 
sideration, it is evident that the species is originally from the 
north of India, and as the habitat of every one of the orange 
tribe is naturally rather limited, Prof, de Candolle does not 
think that this extended, in the case of the Citron, as far as 
the north of Persia. Probably the Citron was carried in that 
direction and also into China at a very early period. In 
many countries they are easily naturalized. The seeds sow 
themselves in several of the colonies — for instance, in 

Jamaica.The so-called Madras Citron has the form of 

an oblate sphere.* In China there is a variety with its lobes 
separating into finger-like division.^, and hence called the 
fingered-citron. 

Regarding the C. aurantium the following occurs: “It 
was not, at the time of Alexander the Great, in that part of 
India which he penetrated (about 327 B.c> ; for it is not 
mentioned by Nearchus among the productions of the country 
which is watered by the Indus. But the Arabs, cariydiig 
their conquests further into India than Alexander (at a much 
later period and probably after 664 A.D.), found the orange 
more in the interior ; and according to Prof. Targioni it was 
brought by them into Arabia in the ninth century. Oranges 
were unknown in Europe, or at all events in Italy, in the 
eleventh century, but were shortly afterwards carried west¬ 
ward by the Moors. They were in cultivation at Seville 
towards the end of the twelfth century, and at Palermo in the 
thirteenth, for it is said that St. Dominic planted an orange- 
tree for the convent of St. Sabina in Rome in the year 1200.t 
In the course of the same thirteenth century the crusaders 
found citrons, oranges, and lemons very abundant in Pales¬ 
tine ; and in the following or fourteenth century both oranges 
and lemons became plentiful in several parts of Italy. .... 
The first orange-trees, it is stated, were imported into Eng¬ 
land by Sir W. Raleigh and reared by his relative. Sir Francis 

* Probably this is not a cifrm at all. 

4 I have been informed that the tree said to be planted by St. Dominic 
is still in existence (1888). 
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Carew, at Beddington in Surrey. These trees are mentioned 
by Bishop Gibson, in his additions to Camden’s ‘ Britannia,’ 
as having existed for a hundred years previous to 1695 ; but 
finally they were entirely killed by the great frost of 1739-40, 
after they had attained the height of 18 feet, with stems 
9 inches in diameter. Trees of the orange tribe naturally 
live to a ver}^ great age in a soil and climate which suit them. 
Even under artificial treatment there are some remarkable 
instances of their longevity. There may be seen in the 
orangery at Versailles a tree which was sown in 1421. It is 
growing with its roots in a large box, and appeared very 
healthy when we saw it lately (about 1866). The orange- 
tree at the convent of St. Sabina at Rome is thirty-one feet 
high, and said to be upwards of 600 years old. At Nice, 
where the tree may be considered naturalized, growing quite 
in the open air, there was in 1789, according to Risso, a tree 
which generally bore S,ooo or 6,000 oranges, and which was 
more than 50 feet high, with a trunk which required two men 
to embrace it. In Cordova, the noted seat of Moorish 
grandeur and luxury in Spain, there are orange trees still 
remaining, which are considered to be 600 or 700 years old.” 

Under favourable circumstances the productiveness of 
the orange is astonishing. In an account of the gardens and 
orange grounds of St. Michael’s, in the Azores, by Mr. 
Wallace (Journal of the Hort. Soc., vii. 236), we are informed 
by the author, who resided at St. Michael’s for several years, 
that the orange grounds vary from i to 60 acres in extent, 
and are surrounded by high walls and tall-growing trees as 
shelter, not from the cold but from the sea-breeze. The 
grounds are rarely occupied wholly by orange-trees, for limes, 
citrons, lemons, guavas, &c., are scattered about in them. 
Orange-trees were first introduced into the Azores by the 
Portuguese. There are only two kinds of oranges cultivated 
at St. Michael’s, viz., the Portugal and the* Mandarin. Many 
varieties of the former exist, and they are greatly improved 
by the genial climate of St. Michael’s. The Mandarin orange 
has not been many years in the island, nevertheless, there 
are some trees of it 14 feet high. This capital little orange 
has lately been exported to England, where it realizes a 
higher price than the common St. Michael’s. The largest 
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^t“a.nge-tree ivliicli Mr, Wallace measured was 30 feet high, 
'tile stem being 7 feet in circumference at the base but 
a.ny larger trees, destroyed by the coccus, had been cut 
^own. The produce of the trees is almost incredible ; props 
always used to prevent the weightof the fruit from break- 
down the branches. An orange-tree in the quinta, or 
^r 3 .nge-garden, of theBarao das Laranjeiras produced twenty 
l 3 .jrg-e boxes of oranges, each box containing upwards of 1,000 
fViait—in all 20,000 oranges from tree.*}* Two hundred 
sitiploads of oranges are annually exported from St Michaeis 
fc>ering nearly 200,000 boxes/" 

R. Thompson. 

-A .11 the foregoing extracts are taken from the before- 
naentioned ‘^Treasury of Botany.’’ 


No. s- 

31 >r. John Shortt, writing from Yercaud, Shevaray Hills, 
darted 26 October, 18S5, says: ^‘We have only one kind of 
citxon here which attains to a good size, about a foot or more 
long*, and weighs from 3 to 5 lbs. The common warted 
citron and the fingered citron, as it is termed, are met with at 
Bangalore, and I have seen the fruits exhibited at the Madras 
ET orticultural Show. We have the lemon, which attains to 
tlie size of about a'goose’s egg, and the lime about that of a 
Ixen’s egg, but quite round and not oval or oblong. There 
a. re two other sorts in which the fruit is as large ais the cocoa- 
n.iit without its husk. The one is quite round, and the other 
of tlie size of a large orange, and pointed at the summit 
a mammilla). We have not the sweet lime. I intro- 
dTreed a plant of the latter, but not having fruited yet I 
cannot say what it is. 

Of oranges we have the Seville, a bitter orange; the 

Presumably a tree of the Portugal variety. 

•f" To over-crop a willing tree is almost as had as to over-drive a 
willing horse, njiie Appendix, No. 32, on the disease of the Orange trees 
irx tdie Azores in 1836 j also Appendix, No. 41, Rumpliitis’s chap. 42, on 
ttao Aur. sinense suniara Orange). 


S 




258 Appendix. 

ckinee, sometimed termed Batavia, a large, smooth-skinned 
fmit; then \hQ,kamala, or loose jacket, of which there are 
two varieties, a large and a small kind. The common coun¬ 
try orange, termed kitcJilce about Madras, and kolinge up 
here, is an indifferent, rough-skinned fmit. 

We have the pummelo, which fruits largely—some weigh¬ 
ing four to five pounds—but is worthless, as the pulp is acrid, 
bitter, and sour. The pummelo is a most delicious fruit about 
our coasts, both the white and pink varieties ; but plants or 
seeds introduced up here, from excellent fmit-bearing trees 
on the plains, become 'worthless. It is probably the fault of 
the climate or soil. Most of the pummelos I have eaten in 
the various districts of Madras, excepting this place, were 
delicious. Formerly the pummelo fruit was purchased at one 
rupee per 100, and the rind used, it was said, for flavouring 
country ^ arack/ but now even this demand has ceased.’* 


No. 6. 

The following is part of a letter from Dr. John Sliortt, 
dated ‘*The Retreat,” 12th July, 1886, Yercaud, Shevaray 
Hills, S. India, 

Had you come, you could have seen all the varieties of 
the orange, lime, lemon, dtron, pummelo, &c., in fruit. The 
large orange known in Tanjore {bandit) is called about 
Madras the Sathghur orange, from the name of the village, 
about forty miles from Madras, at the commencement of the 
Mysore plateau. It is also known as the chinee or biiddu’- 
ckmee ; whilst in the northern districts of this Presidency it 
is called Batavia orange. It is a very fine fruit, and attains 
a large size when well grown. On these hills the fruit does 
not attain anything beyond the medium-sized orange. 
Between this and Bangalore you can see all the varieties of 
citron. Our best pummelo comes from the vicinity of Pondi¬ 
cherry and Cuddalore—both the pink and white fleshed 
varieties. Some good ones are to he had at Arcot also. 

Yours, &C., 

John Shortt.’* 
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Note.—F rom Dr. Shortf s letter it 'would appear that the 
^^ndir orange of Tanjore is oi foreign origin. Rumphius, 
iri chap. 43, vol. ii, Aur. vernuosum^ describes a variety of 
“the Portugal orange, and says that the fruit is about the size 
of t'wo fists ; that it is more juicy and s'vsreeter than the Aur. 
^ ^trteme {simiard)^ and that the Amboinese call it Lenmn 
^iT'sjinct, ‘‘as this is mostly cultivated by the Chinese in- 
habitants.** 


No. 7. 

In the Gar denerd Chronicle for 24th April, 1886, p. 534, 
h'. F. states that the citrus plants in Kew are “ poly- 
gra-mo-monoecious, bearing male, and occasionally a few her- 
3 ^ 3 .phrodite flowers.’* 

UMote.—F rom my own observations I found that there is 
scsircely one variety of orange, lemon, or lime which is not 
polygamo-moncecious. In 1886 one tree—a sweet lemon— 
■wa.s covered with bloom, but about seventy-five per cent., or 
more, were only males, 'with the ovary and pistil rudimentary. 
Only a very small percentage had a well-developed ovary 
a-iici stigma. I think it the general character here (Etawah) 
of cultivated citrus to have male and hermaphrodite flowers 
0X1 the same tree. The sweet lemon in question did not 
sot more than two or three fruit that year, although it 
•uLSuially bears many more. I am not prepared to say that 
tlier pnmmelo should not be included in the same category, 
I did not make special observations on the flowers of the 
j^nimmelo, but noticed a very large number of well-developed 
ovaries and pistils among the open flowers of the pummelo 
tirees. 


No. 8. 

Sir C. F- Bonham, writing from Cintra onznd Sept, 1886, 
in connection with the Portugal orange, kindly added the 
jfollowing extract, taken from an old book:— 

S 2 
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** Extract from the ^ Hcrball, or generall historie of 
Plantes/ gathered by * John Gerarde/ of London, Master in 
Chirurgcric, and imprinted in London by John Norton, 
AJX 1597* 

citron, limon, and orange trees do grow especially 
in the sea coates of Italic, and on the Islands of Adriatic ancl 
Tyrrhcni, and also CKgiad maris, and likewise on the maiiilaiicl 
neere unto mcercs and greatc Lakes, There is also greate 
store hereof in Spaine, but in places especially adjoining 
unto the sea, or iu)t farre off. They arc also found in cerlaine 
provinces of bVance, which lie upon the Midland Sea,, lliey 
were first brought of Media, as not only Plinie writeth, but also 
the Poet Virgil affirmeth in the second booke of his Gcor- 
gickes, writing of the Citron Tree after this manner: — 

** * The country Media beareth juices sad, 

And dulling tastes of hippie citron fruie, 

Than which no lielpc more present can be had, 

If anyliine stepmothers, woorse than brute 
Have poisoned pots, and mingled herbs of sale 
. With hiirtfull charmci: This citron friilte drith chase 
black venome from the bodie in every place, 

The tree itstdf in growth is hughe and big, 

And very like in show the Laurell tree. 

And would be thought a laurell leaf and twig, 

But that the smell It castes doth disagree; 

The flower in holdc, as fast as flower may be, 

ITierewIth tire Medes a remedie do finde 

For stinking breathes and mouths a cure most klnde, 

And help old men, which hardly felche their winde.”^ ” 


No. 9. 

In the Pharmacopoeia of India,” by Edm. John Waring, 
M.D., p. 45, the following occurs i — 

** Citrus Bergamia (Risso).—^The iimc-trec—commoiily ctiL 
tivated in India and other tropical countries . * . • clri?ie!y 
resembles the lemon, but is smaller in size, with a sinorilltiT, 
thinner rind, and of somewhat less fragrant odor. Its juke 
(lime Juice) has the same pungent, acM tast^ 




Appendix. 261 

kaghzi nimhoo of India, but the wonder is how has the mis¬ 
take of calling it C. Bergamia of Risso come about (vide 
Appendix, No. 55).'* The latter is the Bergamotte^ used in 
Europe, principally in perfumery, for its essential oil, and 
very different from the common true lime of India. Sir J, 
Hooker, in his Flora of Br. Ind.,’' p. 515, vol. i., says of the 
Bergamotte, it is rarely cultivated in India/' In all my 
researches I have never met with it in India, and Mr. Duthie 
tells me he has not either. Rumphius does not describe any 
variety that can be taken for it. Loureiro does not mention 
it in Cochin China. It is probably a variety raised from seed 
in Southern Europe. 


No. 10. 

In the Gardeners' Chronicle of April 24th, 1886, p. 534, 
under the heading, Oranges not fruiting," the following is 
stated:—In a small-fruited form of Citrus medica, only a 
small percentage of the blooms are hermaphrodite, and have 
a well-developed pistil, with a long style and capitate stigma, 
protruded beyond the stamens. These latter only may be 
expected to bear fruit, if the flowers happen to set. A small 
plant of Citrus limonum flowers profusely every year at Kevv, 
but bears no fruit. The ovary remains small, and the style 
is very short and rudimentary, with little trace of a stigma. 
The pollen appears perfect, but does not effect fertilization, 
even if applied to the rudimentary pistil. The defect in all 
probability pertains to the latter, and appears to be more 
universal than in the case of C. medica, mentioned above. 
All of the above cases may be seen in the economic house at 
Kew, where the plants are practically polygamo-monoecious, 
bearing male, and occasionally a few hermaphrodite flowers. 
Of course this may apply to young or small plants only,* 
or to conditions of culture and surroundings. The ‘Genera 
Plantarum ’ does not mention this fact, and in Le Maout and 
Decaine’s work the flowers of the Aurantiacese are said to 
be generally hermaphrodite. In an allied group of the same 

* Vide Appendix, No. 7. 
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order the flowers arc polygamo-ditecious, of which Sktmmut 
japonica is a well-known instance. The .sjjccics and varieties 
of Citrus above mentioned show a nearly similar tendency." 

J-. I-. 


No. 1 1 . 

Gardeners' Chronicle, July 3, 1886, p. 15 " Oranjjes in 

Valencia and Cordoba.—The orange crops in Valencia, 
Spain, appear to be suflering much from the competition 
from the large and increasing crops of Florida and California, 
thereby clo.sing the U.S. market.H to tlie Valencia crop. 
The loss of this outlet causes excessive exportation to Great 
Britain, and con.scquently unremunerative re.su!ts. 'Ihc 
quantity of oranges exported from Valencia during the 
8ca.son, from November to June, amounted to about 
ca.se.s. From Cordoba, however, the bitter orange i.s ex¬ 
ported in increasing quantitiea It i.s much grown in thi?i 
district, and during the la.st five years the produce grown 
has increased from 2,000 boxes to 6,000; one box contains 
500 oranges. They arc all shipped to London and Liver¬ 
pool, and are used for making marmalade." 


No. 12. 

Gardeners' Chronicle, Aug. 14, 1886.—A trip to ChiriquI 
(one of the West India Islands ?). By J. Hart, Jamaica 
Page 201,—“ Limes are plentiful, but oranges are scarce, 
rendered so by the constant attacks of the We-we (ant) upon 
the leaves of the tree.” 


No. 13. 

Gardenerd Chronicle, Sept. 9, 1886, p. 467:— 

“ The Orange Crop in Valencia .—As an illustration of the 
importance of the orange crop in Spain, It is stated that from 
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the port of Valencia alone over 3,000,000,000 oranges have 
been shipped in the course of one season. The fruits, which 
are considered the best of their kind in Europe, can now be 
delivered in England at 9s. the box, leaving a fair margin of 
profit to the producer.** 


No. 14. 

In the Gardeners' Chronicle of July 17, 1886, p. 77, there is 
the following:— 

Orange culture in S. Francisco .—In a recent Government 
report on the products of S. Francisco, it is stated that there 
are about 12,000 acres planted in orange trees in Los 
Angelos county, now bearing fruit, and several thousand 
acres in young trees, which will begin to bear fruit in from 
two to five years* time. In S. Bernardino county, the orange 
crop has, at intervals of from three to four years, been greatly 
damaged by frost. At less frequent intervals, the same 

trouble has been experienced in this county.Oranges 

are being shipped from Mexico to the Eastern States. 
Should the reciprocity treaty come into effect, the conse¬ 
quence will be very serious to orange growers here. The 
present duty is sufficient to protect Californian orange 
growers from competition with the cheaply-produced Mexi¬ 
can article. As the Mexican oranges are of better quality, 
their admission free of duty would cripple the industry here. 

*‘The * white scale* is still doing immense damage to the 
orange trees. Some of the oldest orange orchards in the 
country are being topped and pruned to such an extent that 
they will not bear any fruit for several years. In some cases 
the trees are being cut down. No cheap effectual remedy 
has as yet been discovered to destroy the insect; it is stated, 
however, that another insect has appeared which preys on 
the ‘white scale,* and is not injurious to the orange tree.** 

Note. —There can be little doubt that when large tracts 
of any country are covered with one kind of plant, sooner or 
later some insect or vegetable parasite that feeds upon it, 
will appear—^whether the plant be that of the orange, the 
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vine, the cofTee, &c. Sometimes another insect will also be 
called into being, which may keep the former in check. I f 
not, cither an antidote must be found, or the trees must 
eventually succumb. Insects multiply by millions in a very 
short time, and the evil must be checked, if at all, at the 
commencement. 


No. 15. 

In Baron Hubner's "Through the BritLsh Kmptre,” the 
following occurs:— 

(<t.) Vol. i., p. 50—“A disease, hitherto unknown, having 
lately dc.stroyed nearly all the orange plantation.s, which 
constituted crewhilc the glory of Paarl ” (South Africa). 

(p.) Vol. ii., p. 127. Writing of the Shalimar Gardens of 
Lahore:—“ The squarc.s formed by the rectangular paths arc 
filled with mango, fig, and gigantic orange tree.s, more than 
two centuries old, whose thick branches interlace each other 
aloft.” 

(r.) Vol. ii., p. 269 (Australia):—" By the uncertain 
glimmer of the twilight we see, shining against the dark 
background of Norfolk pines, the golden apples of the 
IIesperide.s, the fruit of the gigantic lemon-trees, planted 
here by the convicts nearly a century ago, but which now, 
owing to the carelessness of the present inhabitants, are in 
danger of being smothered by the ever-encroaching forest," 

( 4 .) Vol. ii., p. 325. At Loma Loma, Fiji“Gig.T,ntic 
orange trees gild with their fruit the dark vault of Man¬ 
groves." 


No. 16. 

(a.) “ Imperial Gazeteer of India," vol. v., p. 2gd, under the 
head of Kashmir and Jamu states; " Neither orange, lemon, 
nor any species of citrus arrive at maturity in Kashmir, as 
the intense cold of winter proves fatal to them.” 

ip) “ Imperial Gaz. of India," vol. viiL, p, 367, under the 
head of Sindh Province:— 
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The fruits cominon to the country include dates, 
^ntains, mangos, limes, oranges, citrons, pomegranates, 
a.pes, figs, tamarinds, mulberries, and melons. The British 
thorities have lately introduced apricots, peaches, and 
ctarines with excellent results.’’ 


No. 17, 

^ardeners^ Chro 7 ticley 12th June, 1886, p. 762. 

It appears that in the Tuileries garden, Paris, there are 
3 orange trees. It is said that of this number forty-three 
es date from the reign of Francis I. (1515-1547),” that is 
-y are from 339 to 371 years old. Whether these are 
v-ille or Portugal orange trees is not stated. 


No. i8. 

3 r. Brandis, in his Forest Flora of India,” mentions that, 
a the South of Europe the orange attains a much larger 
than in India. A yield of 3,000 to 5,000 oranges per 
^ annually is not rare. Near Mills, on the Island of 
-•dinia, there are trees more than six feet in girth (nearly 
^et across), and are said to be 700 years old.* The wood of 
orange is hard, close and even-grained, and yellowish; it 
‘ghs forty-nine pounds when seasoned, and sixty-five to 
enty pounds when green (Skinner). In South Europe it 
ULsed for turning, engraving, inlaid and cabinet work, 
I excellent walking sticks are made of shoots and 
jnches.” 

These must be Seville or bitter oranges, as “Haydn's Dictionary” 
\ the sweet orange was first brought to Europe by the Portuguese in 
7 '—that is about 339 years ago. 
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No. 19. 

St. James's Budget, 3rd July, 1886, p. 8 , Persia as a Play¬ 
ground :— 

“ The orange groves of Enzelli, on the Caspian, run down 
to the water's edge.” 


No. 20. 

Mr, C. Nickels, of the Passewa Factory, Jaunporc, writing 
on 27th January, 1886, says;— 

" I had a great collection of oranges, limes, and lemons in 
my garden ; but a blight attacked my trees, and the greater 
part of them were killed, including the kaghsi nimlmo, and 
those that are left are sickly.” 


No. 21, 

“ Faram6sh,” or Indian “ Philippine." 

On the 1st August, 1886 ,1 found a double lemon (shown 
in pi. 223, figs, a and b), formed by the fusion of two 
ovaries. I was told that when any double fruit, such as 
mango or other, is found, a sort of game is played with it, as 
with the English Philippim. The finder of this double fruit 
presents it to some one. If the latter takes it into his hand, 
the former says faramhsh (forgotten), and exacts 200 of 
the same kind of fruit. If on the contrary, before taking it 
he says y&d (remember), then he forfeits nothing. They 
also play it by agreement—English fashion. It is a great 
game among native children. Whether it was the Europeans 
or the Orientals who originated this game I do not know. I 
had never heard of this Indian Philippine before. 
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No. 22. 

In the Gardeners^ Chro 7 iicle of 20th June, 1885, p. 793, 
regarding the oranges of the Argentine republic, I find the 
following :— 

The orange was originally imported into the basin of the 
river Plate, but it soon multiplied to a great extent, and now, 
in certain localities, grows wild, sometimes forming veritable 
forests. The Lower Parana, and the islands which form its 
delta, are covered with these trees. They are also found 
more or less numerous on the islands of the Upper Parana, 
on those of Uruguay, and sometimes even on the borders of 
those rivers. Further up those rivers, the orange becomes 
more frequent in the forest of Missiores, as well as those of 
Paraguay. 

On the lower islands of the Parana and Uruguay, the 
fruit is somewhat bitter and sour; but further north, and 
especially in the province of Corrientes, in the Missiores, and 
in Paraguay, they are deliciously sweet and of very large 
size. The orange is produced perfectly frorn the seeds, and 
these being scattered everywhere by the parrots, which are 
exceedingly fond of the fruit, explains the fact of its general 

dissemination. The tree (from seed) commences to 

bear fruit at the age of six years, and is in full bearing at 
eight years. It is of very robust habit, and is perfectly proof 
against drought and locusts, the two worst plagues of 

agriculture in the Argentine Republic. The lemon is 

grown all over the republic, and is very prolific, not merely 
producing two crops per annum, but maturing a continual 
succession of crops.” 


No. 23. 

In the same number of the periodical above named, p. 791, 
there is a note on the oranges of Jamaica. In 1875 
4673,820 oranges were exported from Jamaica to the United 
States. In 1884, 41,639,500 were exported. 
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“ The export of oranges,” the article goes on to say, ” is 
increasing by rapid strides, as will be seen from the ahuve. 
The demand for orange plants is in excess of all other plants 
from the Public Garden, and this would imiicatc that the 
regular cultivation of the orange tree is being taken uj> with 
spirit and energy." 


No. 2.f. 

In an article in Chambers's Journal for Deccmljcr, iHH j, 
p. 717, on “ Orange Farming," the following occurs ; 

" Making every allowance for the circumstance that nine 
or ten years must cKipse between the periotls of sowing 
orange .seed.s and gathering the crop, sluniUl or 

budding not I>e resorted to, it will probably be found that, 
among the long catalogue of cultivated fruits, the oratige 
tribe afford the most .sati.sfactory financial results, 

“ Hitherto, it apjjcars, only capitalists embarked in orange 
and lemon growing, on account of the time tl»e tree rcqjiircs 
to come into full tearing. IJut a person with a trade or jjro 
fession, if he possesses a bit of land, with good soil, In the 
right climate, can do worse than invest his savings In sowing 
orange and lemon, &c. seeds of the proiwr kind, and raising 
plants in nurseries, and plant out by degrees, until his land 
is covered with the most valuable kinds of citrus. It is 
capital well inve.sted, which will last for generations with 
ordinary care. Every part of the tree is valuable." 

This article goes on to say that "the members of the 
orange family number fully 200 varieties, and aUhongh 
originally hailing from the tropical banks of an Indj.111 river,* 
these have now spread into most lands, becoming rapidly 
acclimatized, or modified, wherever they have teen cultivated, 
under even the most moderately favourable circumstances. 
Where, on the other hand, indivkiuals of the family, stick as 
the lime in the We.st Indian bland of Monserr,at, have been 
introduced into a specially congenial climate ami soil, they 

* Which hWof oranges, I would ask, haU«l from the Itanks of an 

lEdmn river F 








ze a degree of superiority that astonishes persons ac- 
nted only with the limes of the East. 

The lime-farming industry of Monserrat dates from 1852. 
Burke commenced the first orchards, and now the Mon- 
.t Company owns more than 600 acres, on which are 
:)00 lime-trees. The amount of lime juice exported to 
land alone is said to be- more than 80,000 gallons a 

In the island of Trinidad oranges are largely cultivated, 
.ding the Portugal Silver and St. Michael oranges. In 
a trial consignment shipped to London from that dis- 
^ is said to have been pronounced the best then offered 
le market, except similar varieties received about the 
^ period from Brazil, the former selling for eight shillings 
of 100 oranges, and the latter fetching eleven shil- 

)) 

n Trinidad the trees are reared about 25 feet apart, 
admitting sixty-five or seventy trees per acre. The 
lest average yielded in unfortunate seasons is 500 oranges 
ruiting tree, and the highest average 1,000. Taking the 
r crop as an example, the whole harvest will seldom fall 
V 32,500 oranges, which at the modest price on the spot 
e shillings a hundred, shows a gross return of £Si 5s. od. 
icre. It is a curious circumstance connected with the 
ig of this favourite fruit, which fits in admirably with 
ecessity which exists for plucking it in a green state 
. sent to a distant market, that the trees from which 
>e fruit is gathered bear plentifully every year; whereas 
: allowed to fully ripen their oranges only yield abundant 
ists during alternate years.’’* 

t may prove interesting to know that foreign cattle are 
cularly fond of lemons, and that in Brazil the herds eat 
lily of the fallen fruit.” 

have noticed in the English markets that some oranges of the 
jal type had little flavour. I attribute this to their having been 
;d ^00 unripe. The best I have tried were those from Florida, and 
ippeared to have befen fully ripened on the tree. Later in the 
i (May) I found those from Spain very fine flavoured also. 
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270 


Appendix. 


No. 25. 

In the “Sydney Vi.sitor.s' Guide," p. 51 ,1 find that at Parra¬ 
matta, on Mr. Pye's estate, i.s an exteasive orange grove. 
The guide book says: " Here may be .seen growing every 
variety of the orange and lemon and other memljers of the 
citron family, from the tiny kumquat to the gigantic shad¬ 
dock. Indeed, the orange plantations of Parramatta may t>c 
.said to be quite phenomenal, not alone in their extent, but 
in their marvellous productiveness and the uniformly good 
quality of their fruit. To tho.se who have not .seen the orange 
growing in a congenial home, or who may but have seen it 
under the rude culture of .some of the growers of the Euro¬ 
pean continent, a visit to the celebrated e.state of Mr. Pyc 
of Rock Hall is not likely to be stjon forgotten." 

Mr. J. H. Thornhill, C. Ph Canal Department, Indi,!, who 
has recently taken a trip to Australia, tells me, *' i tlrovc for 
about three hour.s in a sort of circuit from P.irramalt,i, and 
outside the town was never out of sight of orange-trees. 
They said you might double the distance with the same 
result, and that the cultivation of the orange b largely 
increasing." 


No. 36, 

Regarding large oranges, the Tropkal Aprintliurul of 
1st June, 1883, p. 962. ha,s the following taken from the 
Trinidad Chronicle <d. 21st I'cbruary, 1883. An or;»nge-trce 
produced fruit of an extraordinary size, more like asliiiddocl. 
For several yeans it gave several crops of big fruit. In 
1882-3 one was of great .size and weighed 20 ounces, with 
a girth of 13 inches.* They have a thick skin “ little inclined 
to turn yellow." The pulp i.s “ sweet as of other oranges “ 
in Trinidad. Other oranges of the same tree nre s.iid to 
have been even bigger than the above. The owner had a 
hope of obtaining a race of monster oranges. 

* The “ bandlr” orange of Tanjwe 1 $ 13 iachei la ginli. 
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No. 27, 

In the Gardeners^ Chronicle oi ist August, 1885, p. 154, 
under the head of Florida, the Italy of America,” I find 
that ** Florida may be termed a Horticultural State, oranges 
being at present the staple industry. The demand for the 
fruit far exceeds the supply, notwithstanding the thousands 
of acres planted with orange-trees. A twelve-year old tree 
will bear as many as 1,500 oranges, and it will be difficult to 
conceive what the demand will be when the foreign trade 
is developed. The first shipment to London was by W. H. 
Sands, Esq., who sent several boxes this spring, the returns 
for which barely covered the cost. Another gentleman 
shipped some later on, which paid him a better return. A 
direct line of steamers from Florida to the old country is 
what is wanted. The cost of an orange grove depends on 
the quality of the land and its locality, 10 acres being an 
ordinary sized grove, and 50 trees to an acre. There are two 
ways of raising the trees—from seed, and by budding stocks 
with whatever variety you want. The latter will bear in four 
years. 

The lemon and lime also do well. In Florida vegetables 
are grown in winter, the summer being too hot for successful 
cultivation of vegetables in the open unshaded fields. They 
can however be raised in the orange groves, between the 
trees, while the latter are coming into bearing. The average 
pay of labourers is dollars (5 shillings and 3 pence) per 
day,.skilled workman being better paid. Carpenters and 
gardeners especially are wanted. Wages for the latter run 
about 27 dollars per month, with board; without board, 37 
dollars is about the highest price paid. The hours of labour 
are longer than in the old country. The cost of living is 
much higher, many articles being double in price.” 
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No. 28. 

In Blackwoods Magazine for September, 1885, p. 316, 
there is an article, entitled, ‘‘Florida, the state of orange 
groves.” 

The writer says :—“ The Florida orange is a delicacy by 
itself, hitherto unknown to the world, and which Spain need 
never attempt to rival. Between an Indian river orange, 
and the coarse-grained, spongy, bitter-sweet product of the 
Mediterranean, there is nothing whatever in common. The 
one is a thing to be eaten in the usual routine of life, the 
other is a delicacy which we can only hope to stumble on at 
rare moments. A ripe Floridian, well grown, and in good 
condition, melts in the mouth like a juicy peach. It is nectar 
in poetic form ; and the fashionable mode of eating it in 
Jacksonville is to cut it in two, and empty it with a teaspoon. 
So delicate is the pulp, and so tender the skin, that the one 
difficulty in enjoying it is the handling of it.”* .... 

“ In tropical countries the winter is generally the wet 
season, and what it lacks in cold, it makes up in damp, and 
a general atmosphere of rheumatism. But Florida has its 
rain in the summer; at Jacksonville, they register from fifty 
to sixty inches of rain per annum, the average being about 
fifty-four inches. More than two-thirds of the fall occurs 

in the months of June to October inclusive.The 

oldest of the orange groves in Florida is under fifteen years. 
.... Strangers are told that natural trees (seedlings) will 
bear in seven or eight years, and budded ones in five or six ; 
but that is a different thing to getting from them fine-flavoured 
fruit. After the seventh or eighth year, they improve every 
season, and with careful cultivation, they should have attained 
a full measure of juiciness, and delicacy by their twelfth 
year. There seems to be no historical limit to their fruitful¬ 
ness. Trees of mythical age exist in various parts of the 
state, which have had S,ooo oranges in one crop. It is a fine 

* Those I saw in the London shops did not come up to this descrip¬ 
tion. They were very fine flavoured oranges. 
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bearer, however, that keeps up a good average of 500 a 
year. 

Note. —If the writer lumps the Mediterranean oranges 
into one set of '^coarse-grained, spongy, bitter-sweet’^ things, 
it is evident that either he has never been there in the orange 
season, or he must have tasted only inferior varieties. 
Another mistake he makes is that " in tropical countries, the 
winter is generally the wet season.’’ 


No. 29. 

In Chambers's Journal for January, 1885, p. 797, on " Orange 
culture in Florida.” It says :— 

" The orange tree will bear in five years from the bud, or 
ten years from the seed ; but a man left in charge—say the 
son of the owner—would have no difficulty in supporting 
himself by the sale of small fruit, which coming to perfection 
in the middle of winter, commands the best prices in New 
York, and other northern markets. In ten years, oranges 
are handsomely remunerative, and the crop steadily increases 
in value with every succeeding year. For those who cannot 
wait so long, the lemon and lime may prove more attractive, 
as they bear much sooner. They are almost as profitable, 
though not quite so hardy. 

" The old cry ' go West ’ is now changed to ' go South,’ 
and thousands of families from the Northern States are 
there, having orange and lemon groves.” 

Another correspondent in the same article says : " The 
most absorbing question of interest to the greatest number 
now, however, is the great money-making business of orange¬ 
growing, which is peculiarly adapted to the Florida soil and 
climate. Since I first visited Florida in 1873, this industry 
has gone far beyond the commercially experimental stage,, 
and I have been an eye-witness to its undoubted success.^ 
It is particularly interesting and instructive to travel over 
districts now, and observe bearing orange groves, the owners 
of which are securing handsome incomes, where ten years 

* Vide Appendix, Nos. 30 and 31. 
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ago not a tree was planted. In Orange county many 
emigrants, who first went to norida for their health, have 
improved sufficiently to earn their living, and raise an orange 
grove in addition. Many of them took up i6o acrc.s of land, 
under the Homestead Law, and .selling off jjortion.s of it to 
later comens, have realised enough money to cultivate the 
balance retained. Others, who knew a trade, worked part 
of their time for their neighbours, and .spent tlieir unem¬ 
ployed hours in planting an orange tree here or there for 
thcmsclve.s, until they finally had a five or ten-acre grove, of 
sixty trees to the acre, which, when bearing, would give them 
an annual income of from ^^300 to 1,000.” 


No. 30. 

In Chambers's Journal of 19th September, 1885, p. 604, 
are given the experiences of a sojourner " In the Orange 
Groves of Florida,” which show the other side of the picture. 

He says that one must be prepared for a hard lonely life, 
and plenty of hard work. Soil there was none; only sand, 
white as flour, and as fine, and tenacious weeds without 
number. But from what he saw, during a residence of some 
time, he thought that "given the right situation, sthundmt, 
and appropriate food, and that devoted attention, which it 
claims,* and the orange tree seems to offer as certain a return 
for money, time, and skill as any investment in the old, or 
new world.” 

He goes on to say, “ From what I saw, I consider the orange 
to be the most responsive of all arboreal things to human 
touch,” And he adds, “ The oranges of Florida arc already 
the largest in the world, and their quality is unequalled by 
the choicest fruit of Europe, of Syria, and Briuils.” 

He informs us, however, that cockroaches, mostiuitos, and 
all insect life in Florida are “a huge and pcrm.anent afllic- 

* There’s the rub! Most fruit trees would do ihc same, under similar 
conditions, not only in Florida, but in many other pkees. {yide Ap* 
pmidix 31.) 
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tion,” and as horticulture is the only business that can be 
carried on in Florida, and as insects are vastly destructive to 
fruits and vegetables, it is the height of folly to annihilate 
the small birds. The orange tree is the prey of many insect 
parasites, and sometimes a whole grove is blighted by them. 
I have seen scores of trees ghastly with ‘ scale,* and owners 
almost driven to desperation. Indeed, the difficulty is to 
keep the trees clean. Nothing struck me more than the con¬ 
trast between the fruit of the groves, often black and wrinkled, 
and the brilliant plumpness of the wild oranges in the hum- 
macks. I believe the health and beauty of the latter were 
owing to the birds, which preyed upon insects, their natural 
food, whereas from the groves birds were banished, as every 
boy found his pastime in blazing away at them.** Finally he 
says, The outcome of my personal experience is, for the 
settler to begin upon a small scale, taking care of his capital, 
and his health. The cleverest man must go upon facts ; and 
though hints and book instructions can help, they cannot 
make an orange-grower.*' 

Note. —Then to sum up, all the advertising of this new 
Eldorado in Florida, appears to come to this—that by 
capital, hard labour, skill and patience, you can grow in 
Florida a good kind of orange, that will fetch a good price, 
in winter, in New York. That is, provided you keep your 
health, and do not mind the ** huge and permanent affliction*' 
of cockroaches, mosquitos, &c.; but whoever wishes to learn 
more about it may do so, by turning to p. 185, of the Satitr^ 
day Review of 6th February, 1886. 


No. 31. 

In the St. James's Budget of 6th March, 1886, the following 
occurs on p. 11, under the head of " Florida frosts **;— 

‘‘ The winter of 1885-6 will for long be remembered by the 

people of Florida.Every day during the ‘ blizzard * 

the faces of the orange and ‘ truck * growers were getting 
longer and more gloomy, till, it is no exaggeration to say, a 
panic prevailed. The crop of fruit upon the trees was of 
course irremediably destroyed; every orange had become a 

T 2 
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block of ice. Nursery stock, which had already been stripped 
of its leaves by the earlier frosts, was now killed outright, 
predicting the utter annihilation of the orange groves 
throughout the whole of our section.” i 

The frost appear^ to have been very severe for Florida. On 
the 9th Januar}^', 1886, the thermometer marked 40 degrees, 
Fahn, at noon. On the loth, 34 degrees at noon, and 24 
degrees at 9 P.M. On the iith it did not rise above 30 de¬ 
grees at any time, and on the 12th 34 degrees was again the 
highest point reached. These figures were taken from a 
thermonaeter partially protected by a veranda, so that the 
orange trees in the open ^ must have been exposed to still 
lower temperatures. 

In 1883-4 there was also a bad frost, and also in 1876. 

A month after the disaster, however, says the writer, the 
groves are again putting on leaves, and not much damage 
has been done to the trees. But the loss of the crop and 
nursery stock was a heavy blow.” 

Note. —^The remedy for all this would appear to be to 
raise a hardier variety of citrus. Any kind which survives a 
bad frost would be the best for that locality. Fisso states 
that in the south of Europe, where the orange was at one 
time largely grown from seed, hardier varieties often turned 
up, so that, by their means, the orange tree could be pushed 
further north, without injury from frost. 


No. 32. ^ 

In the Tropical Agriculturist of ist December, 1882, 
appeared the following :— 

In the Azores, up to 1836, the orange trees were in per- 
f^ condition—no care, no attention, no labour, was given 
them, save that of picking and packing.” .... They were 
left " without manure, without draining, and may be without 
pruning” . . . Suddenly, however, a disease appeared, 

trees 200 and 300 years old, and producing each 6,000 to 
mpom orangey were disappearing.” It was observed that all 
the tr^ affected produced a very keavy crop the very year 
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the disease manifested itself, that the leaves became 
ellow and fell off in great quantities, and on the trunks or 
:eiiis near and sometimes beneath the ground the bark 
pened, and drops or tears of yellow gum exuded, and hence 
le disease was called la^rima^ from the Portuguese \vord for 
-ars.’" 

Note.—-T his orange disease of the A2ores appears to have 
-en studied and its history become known. An eifectual 
-medy has been applied, a great part of which appears to 
ave been common sense, and rational treatment of a tree so 
"•sponsive to human care and attention. There would 
3 pear to be a curious notion that plants can be maltreated to 
-ly exitent, and still go on living and producing money for 
leir owners for ewer. 

Xhe people of the Azores gave no care, no attention, no 
"bour, save that of picking and packing the fruit.'* Natur- 
ly “ without manure, without draining, and may be without 
mning ** the original fertility of the soil was exhausted, and 
te trees sickened and died. The inference is that the people 
cihly deserved what they got—the destruction of a fine 
dustry, the far famed St Michael's oranges. The people 
anced and amused themselves while the orange-trees bore 
Liit. The same probably happened in Ceylon with respect 
coffee. The planters amused themselves while a million 
and red weight of coffee-beans were extracted from the soil 
ad. exported. The planters awoke one day to find their 
s^fFee industry destroyed. Probably similar causes have 
estroyed the vine and potato industries in other places, 
2.9 too much reliance on the original fertility of the soil, 
Ith the hope that it may prove inexhaustible. All thes^e 
stories of ruined industries are very instructive lessons to 
.ose who can profit by them. 


No. 33. 

Mr. Vaz, Chief Engineer of the s-s. Chanda, B, L S. N. Co., 
dd me that '*in 1873 went with Mr. H. O. Hume to the 
icobar Islands. On one island he saw growing in a wild 
ate sweet oranges, of which he gathered two basketsful and 
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took them on board. At the time there were no natives on 
that island. Besides these sweet oranges, which, he said, 
“had a tight skin, and exactly like the Colombo oranges,” 
they found on that island papayas, cocoanuts, little sour limes, 
and little sour oranges, like kumquatSy the largest of the latter 
being about J inch in diameter. 

As in Colombo, I found several varieties of oranges, I 
could not make out to which Mr. Vaz alluded. 


No. 34. 

In the Tropical Agriculturist of ist June, 1883, taken from 
the Gardeners' Chronicle^ regarding the Sorrento oranges, it 
is said that oranges and lemons are extensively cultivated at 
Sorrento, in the South of Italy. “ Land on which oranges 
grow lets at £ 2 j per acre. All the oranges exported are mea¬ 
sured by passing them through a ring, and they only pack 
those for export which are of uniforin size. Lemon juice was 
sent in casks to England (I believe mixed with lime), but 
it was intended to start a citric acid factory at Ischia.*' 


No. 3 S. 

The Gardeners' Chronicle of 26th December, 1885, p. 818, 
further says that,'' Regarding the development of the green 
fruit trade of Sicily, it is stated that efforts have recently been 
made to form an association to further its growth. Within 
the last few years this traffic, which is so important to the 
island, has suffered considerably. The fruit markets of the 
United States, of England, and of the Adriatic have been 
overstocked by a superabundance of oranges and lemons, 
supplied to them from Spain and Portugal, as well as from 
Sidly; and in the United States this trade will eventually 
suffer still more from the rivalry which California (and per¬ 
haps Florida (E.B.)) is creating. Success very much depends 
an selection of the fruit, its speedy transition to its destina¬ 
tion, and regularity in reaching the same, so as to avoid 
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overstocking tlie market. Amongst the commercial trans¬ 
ductions the Association proposes to make, are to establish 
agencies in different parts of the world, and to establish 
factories for the manufacture of lemon-juice and essences. 
I n November, 18S4, eight steamships left the port of Palermo 
f<3r the United States laden with green fruit, numbeiing 
^-4,811 boxes of oranges, and 47,269 boxes of lemons, being 
boxes of oranges less, and 11,903 boxes of lemons more 
tlian in the same month of 1883. In December, 1884, thirteen 
stieamships left Palermo for the United States with green 
fimit on board. They loaded at this port and other ports of 
tlie island 80,298 boxes of oranges and 57,191 boxes of 
lemons, showing as compared with the same month in 1883 
a. diminution of 40,185 boxes of oranges and 63,234 boxes of 
lemons- The green fruit crop of Spain having totally failed, 
it: is hoped that Sicily will reap the benefit of the disaster 
a-ind towards the beginning of the present year prices had 
groiie up in England. In January last sixteen British steamers 
a.3i.d two Italian vessels were employed in the fruit trade with 
tine United States, carrying a total of 54,778 boxes of 
o xanges and 62,35 9 boxes of lemons from Palermo, a diminu¬ 
tion of 55,416 boxies of oranges and 62,359 boxes of lemons- 
TTlie exporters have thus kept back their produce and not 
overstocked the market, ’’ 

While the preceding facts come from the British Consul 
irx Palermo, Vice-Consul Branck of Catania says, under the 
Ix^ad of ‘‘Oranges and Lemons,” “Theseimportant products, 
'W'liich a few years ago promised to become a branch of com¬ 
mercial resource to the island, have proved instead a failure 
tc3 all those who turned their fields and grounds into orange 
a-xid lemon groves. Prices in America (the chief country 
w^liere exported) are so very low, that it' is more convenient 
fcor the producers to let the fruit rot on the trees than to go 
to the expense of packing it up for exportation.^’ 
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No. 36. 

In the Tropical Agricidturkt of ist January, 1883, p. 59 ^^ 
I read the follow’ing interesting note on the orange trade of 
Great Britain, taken from the Mor 7 iing Post. It says:— 
Importations of oranges in London commence in October 
from Palermo, Valencia, West Indies, and Brazil. Real St 
Michael’s come in later, about Christmas. It is said that the 
St MichaePs orangeries were becoming diseased, like those 
of the other islands of the Azores group, such as Terceira, 
Fayal, and St. George’s, which once produced a large quan¬ 
tity of fruit The great bulk of the oranges come from 
Valencia, and other neighbouring Spanish ports—perhaps 
more than one half—and the trade of these ports has been 
constantly increasing; also from Lisbon, Villa Real, Aviero, 
and Oporto. Consignments also arrive from the Azores, 
Brazil, Palermo, Malta, and other Mediterranean ports. 
From St Michael and Brazil oranges are separately wrapped 
in the leaves (envelopes of the cobs) of Indian corn, while 
those from all other places come wrapped in thin paper. 
Blood oranges come mostly from Valencia, and a few from 
Malta ; and the aromatic and delicious Tangerines (Man¬ 
darins) from St. Michael’s, and also from Lisbon. Seville 
oranges come from the place of that name in Spain, and are 
used extensively for making marmalade and orange wine. 
For both these purposes, however, the Palermo ‘ bitters ’ are 
really better adapted. It may not be generally known that 
the best marmalade of all is produced from the shaddock. 

‘^The head-quarters of the orange trade in London is 
Pudding Street, Lower Thames Street. A package of oranges 
contains, on an average, 400. In 1881-2 nearly a million 
packages were landed in London. Glasgow receives a large 
and increasing number. Bristol and Hull account for many 
thousands of packages. In 1881-2 over two and a-half mil¬ 
lions of packages were imported into Great Britain.’' 
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No. 37 

In the Gardeners' Chronicle of 2nd Jannar}^, 1886, p. 23. 
under the head of “ Colonial Notes," the following- occurs :— 
The orange trees cl Natal give out from the sno\\y 
ni^ssesof bloom the strongest and most delicious scent," so 
till,at it is probable, in many places of South Africa, oranges 
are largely grown. 


No. 38. 

In the Century for January, 1886, p. 325, S. G. W. Benja- 
nniii, in an article on the city of Teheran, says/^The oranges 
of* Ghitan are large and handsome, but inferior in flavour to 
tlaose of Sicily," 


No. 39- 

I>r. Masters’s Teratology." 

(jxi) Cases in which the citrus was observed to be mon- 
stroias or abnormal. 

JD, 137 —Prolihcation of the flower. 

i^g —Axillary proiification (flower bud). 

25^—Polyphylly of the gynaecium (augmentation in the 
laximber of carpels). 

45 2 —Enation from the carpels (homed projections from 
tino ovary, like the comute oranges of Ferrari, Galiesio, 
KLisso, &a). 

56—Adhesion of the embryoa 

134—Alteration of position, and repetition of carpellary 
whorL 
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p. 303 and 310—Pistillody of the stamens (stamens becom- 
mg pistils). 

p. 502—Double flowers. 

It would appear that next to Antirrhinum majus. Ane¬ 
mone, AquilegiaCanadensis,Brassica oleracea, Daucus carota, 
Dianthus, Digitalis purpurea, Fuchsia, Primula sinensis, Rosa, 
Trifolium repens, and perhaps Vitis, the genus most subject 
to changes in its various parts is the Citrus^ according to Dr. 
Masters. 

The following are also taken from Dr. Masters’s ^'Tera¬ 
tology(Science of monsters and malformations):— 

{h) p. 5—"Buds, as it seems, may be found in any situa¬ 
tion, though their ordinary position is in the axil of a leaf, or 
at the end of a stem or branch.” 

(^r.) p. 29.—Cohesion of Stamens. " In many cases the so- 
called cohesion is due to the formation of numerous secon¬ 
dary stamens, from one original staminal tubercle, so that 
the process is rather one of over-development than of fusion, 
or of disjunction.” 

(Note. —This view might probably be applicable to the 
formation of compound leaves, from the original tubercle of a 
simple leaf.—E. B.) 

The citrus appears especially prone to adhesions of its 
various parts. 

(^.) p. 33. Adhesions of two leaves—“the two upper or 
inner surfaces may become adherent, as in an orange, where 
two leaves were thus united, the terminal bud between them 
being suppressed or abortive. 

{di) p. 35. Adhesion of stamens to pistils in the 
orange. 

{ei) p. 44. Synanthy, or adhesion of fiowers, was observed 
among others in the Citrus aurantium. 

(/.) p. 48. " In some cases of Syncarpy the fusion and 
interpenetration of the carpels is carried to such an extent 
that it is very difficult to trace on the outer surface the lines 
of union. The fruit in these cases resembles a single one of 
much larger size than usual” 

Vide double lemons. Pis. 223 and 224. 

(Note.—^I tis my belief that the pummelo, and probably 
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otzJxGT citrus alsa may have originated in this way 

pL S3). If tlie fruit resulting from such fusions bore 
it Is probable that this double character of fruit might 
perpetuated, and become fixed. Not improbably also 
^ciciitional carpels might occur, by a sort of proliferation.— 

C.^-) P- 54 - Grafting .—*'And a still more curious illus¬ 
tration may be cited in the fact that it has also been found 
possible to graft a scion on the leaf in the orange.’’ 

P- 74 * 32 gives a drawing of an "‘anomalous 

of orange.’’ 

(IM OTE.—I have hazarded an explanation of this anomaly 
OHi pi. 2141, fig. r/.—E. B.) 

p. 75. “Disjunction is not rare in oranges Some- 
tiori^s this takes place regularly, at other times irregularly ; 
oc:<:: 3 .sionally in such a manner as to give the appearance of a 
ha.n<i and fingers to the fruit” 

IVl. Duchartre mentions a semi-double flower of orange 
withx eight to ten distinct carpels in a whorl, and occasionally 
several wliorls, one above another. De Candolle considers 
the rind of the orange as a production from the receptacle, 
airdL this view is confirmed by the specimens of Duchartre, 
in -wbLicli the carpels were quite naked, or had a common 
envelope truncated, and open above to allow of the passage 
of tlio styles and stigmas.” 

(ISToxe.—I should say that not only the rind but all parts 
of tlio fruit are productions from the receptacle. The fact 
of IDochartre having found the pulp carpels quite naked or 
rindLless admits, as I have shown, of a different interpreta¬ 
tion, and may only prove that the pulp carpels are quite 
distinct from the carpels.—E. B.) 

(jr*.) p. 134. Proiificatwn of the fruit .—“ In many instances, 
not: only the fruit is repeated, but also the outer portions of the 
floiwer', which wither and fall away, as the adventitious fruit 
ripons ; so that, at length the phenomenon of one fruit pro- 
jectiiiag from another is produced. It is obvious that this 
forarriL of prolification In no wise differs from ordinary central 
prolifi cation. Sometimes some of the whorls of the adven¬ 
titious flower are suppressed; thus M. Duchartre describes 
somo orange-blossoms as representing alternating series of 
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stamens and pistils one above another, while the calyces and 
corollas belonging to each series of stamens and pistils were 
entirely suppressed. In other cases, doubtless, the carpellary 
whorl is alone repeated, the other whorls of the adventitious 
flower being completely absent.’' 

“Another condition, apparently sometimes mistaken for 
prolification of the fruit, is that in which the carpellary whorl 
becomes multiplied, so that there is a second or even a third 
series within the outer whorl of carpels. If the axis be at 
all prolonged, then these w’horls are separated one from the 
other, and produce in this way an appearance of prolification. 
This happens frequently in oranges, as in the variety called 
Mellarose.” 

{ki) p. 335. Dimorphism .—Two or three cases cited by 
Mr. Darwin from Gallesioand Risso. Gallesio impregnated 
an orange with pollen from a lemon, and the fruit borne on 
the mother tree had a raised stripe of peel like that of a 
lemon, both in colour and taste, but the pulp was like that 
of an orange, and included only imperfect seeds. Risso 
describes a variety of the common orange which produces 
rounded-oval leaves, spotted with yellow, borne on petioles, 
with heart-shaped wings ; when these leaves fall off they are 
succeeded by longer and narrower leaves, with undulated 
margins, of a pale green colour, embroidered with yellow, 
home on foot-stalks without wings. The fruit, whilst young 
is pear-shaped, yellow, longitudinally striated and sweet; 
but as it ripens, it becomes spherical, of a reddish-yellow, 
and bitter.’^ 

(/.) p. 3^. “ Increased number of embryos” (such as the 
germination of two or more from the same seed), 

(Notk —^This I believe is only the repetition of the mid-- 
tiple normal buds of the axillae of all Citrus.—E. B.) 

(^.) p. 389. Pleioiaxy of the gyficedum^^ (augmentation 
of the number of the carpellary whorls). 

“The orange is one of the plants most frequently subject 
to an augmentation in the number of carpellary whorls; 
sometimes this is due to the stamens assuming the guise of 
carpels, but at other times the increase occurs without any 
alteration in the stamens, or other organs. If the adven¬ 
titious carpdis be exposed, they are covered with yellow rind, 





Appendix. 285 

those portions that are covered by the primary carpels 
destitute of rind/® 

^ (jMote.—R isso gives pictures in which the inner carpels are 
iistinctly covered with rind—oil-cells; and Rumphius gives 
ilso instances of orange within orange pi 241, b, in 

v^liich the innermost whorl is shown to be composed of rind 

>inly)._E. B.) 

No. 40. 

ijai) The following dates, collected from various sources, 
^ ^3^ possibly be of some use to future investigators of the 
)irig‘in of the different kinds of citrus in India. 

** Several ancient nations, particularly the Tyrians and 
=^gyptians, carried on commerce with India. 

‘‘It was partially conquered by Darius Hystaspes, who 
'orraed an Indian Satrapy 512 B.C.®’ 

“ And by Alexander the Great, 327 B.c/^ 

“ And subsequently the intercourse between India and 
Ixe Roman Empire was much increased.” 

“ Authentic history of Hindostan commenced with the 
:oiiquest of Mahmoud of Ghuzni in 1004. Irruptions of 
kT aliomedans under this leader occurred between 1001-24 

"" ■ y y y 

L.X>. 

The above are taken from “ Haydn’s Dictionary of 
I> SLties.” 

A Jewish colony assert that they possessed Cranganore, 
i^^teen miles N.W. of Cochin, so early as 490 A.I)., and they 
a^yr they hold a copper grant to this effect from the 
T iradus .^’—Pioneer Moil, 26 January, 1887. 

Whitaker’s Almanac” says that: *^So early as 664 A.D. 
began to make predatory expeditions against Bombay 
.rxcl Sindh.” There must, however, have been friendly 
ntiercourse between the Arabs and Persians and India long 
►e^fore that, otherwise how could the colony of Jews have 
'ot to Cochin so early as 490 A.I). ? The descendants of 
his Jewish colony still exist at Cochin. 

(^ 5 .) Through the courtesy of Professor Cowell, of 
/simbridge, and his friend Dr. W. Wright, Arabic professor, 
h^ following book was brought to my notice, where I might 
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find something about the intercourse of Arabs with the East 
in early times. My object was to discover how early trade 
was carried on between the Arabs and India and China, with 
a view of obtaining some idea of the chances that the 
various kinds of citrus might have had of becoming dis¬ 
seminated through their means. The book in question is 
called, Relations des voyages faits par les Arabes et les 
Persans dans ITnde et la Chine, dans le IX® siecle de Fere 
Chretienne/’ translated from the Arabic by M. Reinaud, and 
published in Paris in 1845. 

It consists of accounts related by a merchant named 
Soleyman, who made several voyages between Persia, India 
and China At page 12 he relates that the merchandise 
(coming from China) is small in quantity and dear at Basra 
and Baghdad. One of the reasons for this is that fires are 
frequent at Khanfou, where houses are made of wood. 
Khanfou is a Chinese port, and an entrepdt for merchandise 
belonging to Arab and Chinese merchants. Another reason 
is the shipwrecks which occur on the outward and homeward 
voyages. Then the ships are liable to be plundered, or are 
forced to make a long stay in certain places, which obliges the 
merchants to dispose of their goods out of Arabia, &c. &c. 

At page 13 he says that the vessels for China start from 
Syraf, on the coast of Persia This place serves as a con- 
v^enient mtrep&t for merchandise from Basra, Oman, ^.nd 
other places. 

At page 15 he continues: After taking fresh water from 
Muscat, the vessels make sail for India, and after a month 
arrive at Kaulam-Maiay (Quilon); Malay being the common 
name for Malabar, or country of Mala. After provisioning, and 
taking in water, they again start for the sea of Herkend^ anc!^ 
passing that, they come to the islands of Lenjcbalous. The 
people there are naked, and come in boats to take iron in 
exchange for amber, cocoanuts, &c. Thence, the ships go to 
KalM-bar {bar means either kingdom or coast, and is 
probably on the Coromandel coast). Between this and 
Qiiiioii is a month’s voyage. The people of Kaldhbar 
wear a kind of cloth round their loins. In ten days more 
they get to Betmmtak (or TmoumaJi) for water if necessary, 
aad theace to Senef is another ten days. From this place 
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aloes is exported, called Al-Sinfj. In another ten days the 
island of is reached, where fresh \Fater is also 

found. Finally, when, by God’s help, ships get safe out of 
Sender^Poulat^ they make sail for China, and arrive at 
Ji.haufm€ at the end of a month.” 

With a large variety of fruits in China, Soleyman mentions 
i’£ citron. (9tii century.) 

Massoudi, a celebrated Arabic writer, according to 
Reinaud, lived in the first half of the loth century A.D. 

The publication of these tales (ist book) in Arabic was in 
the year of the Hegira 237 (851 A.D.), the epoch in which the 
crommercial relations of the Khalifs of Baghdad with India 
a.nd China were at their highest 

In the preliminary discourse, at page 28, Reinaud sa>^ : 

The commercial relations between the Red Sea, Persian 
Gulf, and Eastern coast of Africa on the one side, and the 
Western coast of India on the other, are of great antiquity. 
There cannot be any doubt that this was the object of certain 
Phoenician expeditions. In which King Solomon wished to 
t«ake a part It w’^as by this route that the products of Arabia 
Felix, of the coast of Sofala, and of India reached the 
Western nations. It was a commerce of great value. These 
commercial relations continued under the Greek kings after 
tlie cleatli of Alexander. They were the basis of the great¬ 
ness of Alexandria, in Egypt, for some time, and of Seieucia, 
on the Tigris. Nevertheless, the voyage w^as slow and 
troublesome, on account of the periodical winds called 
^Fiaussam (hence monsoon), and the ships were obliged to 
keep sight of the coast during their voyages. 

All of a sudden, a Roman navigator, named Hippalus^ 
conceived the idea that a shorter and more direct line to 
India than that of the coast might be followed. At a 
favourable season he started from the straits of Babelmandeb 
(with the S.W. monsoon) for the Gulf of Cambay. Six 
months later, he availed himself of the change of wind 
(IN.E. monsoon), to return to his starting point The 
ccxarnple of Hippalus was fallowed by others, and so the 
commerce of spices and silk got an unprecedented impetus. 

Frona that epoch the Chinese vessels, starting from the 
ports of the Celestial Empire, came to Java, Malacca, Ceylon, 
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and to the vicinity of Cape Comorin. There the exchange 
of the products of the East Avas made with those of the 
West. {Vide Appendix, No. 40, a.) 

In the 4th century A.D., the commercial relations between 
the East and West had become frequent and regular. In 
the iith century, the Romans had formed settlements at 
Aden, Arabia Felix, and on the Isle of Socotra, then in¬ 
habited by colonies of Arabs and Greeks, besides the 
indigenous people. The commercial activity of the Romans 
spread to the Persians, and from the very commencement of 
the Christian era, ships from India converged towards the 
Tigris and Euphrates. 

Of course, with all these riches on the seas, the profession 
of pirates also came into existence, in which it is said the 
Indians of the West coast were not slow in taking part. 

The Arabs naturally took an active part in this lucrative 
commerce. At first it was the Arabs who formed the greater 
part of the crews. Everything goes to show that, in com¬ 
bination with the Persians, they exercised from that time the 
same ascendancy, along those coasts, as the Portuguese in the 
sixteenth century did, after doubling the Cape. The-influ¬ 
ence of the Arabs and Persians increased as the prestige of 
the Romans diminished. 

When, however, Mahomet came on the scene,- the atten¬ 
tion of all was turned towards him, and two years after his 
death, Syria, Mesopotamia, and shortly after, Egypt and 
Persia, fell into the power of Sectarians. Then followed 
religious troubles, and intestine wars, and all commercial re¬ 
lations became entirely upset thereby. But in the midst of 
the most rapid and astonishing conquests, in the sixteenth 
year of the Hegira (637 A.D.), under the Khalifate of Omar, 
a fleet starting from the coasts of Oman, went to ravage the 
countries at the mouths of the Indus, and the coasts of the 
peninsula of India. Before the end of the seventh century, 
a colony of Mahomedan merchants had already established 
themselves in Ceylon. 

In the year 758 A.D., the Arabs and Persians were suffi¬ 
ciently numerous in Canton to get up a tumult in the town, 
arid plunder it. 

Towards the end of the seventh century, a Mahomedan 
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edition took possession of Bahmanabad, Alor, and Mool- 
ta.n, and so on, until the Cape route was discovered hy the 
I^ortuguese, and things took a different course. 

(Note. —From Reinaud’s account, it will be seen that from 
^ very remote period, Western Asia and Eastern Africa had 
c:ominercial intercourse with India, the Malay archipelago, 
^n.d China. This intercourse offered innumerable chances 
for many varieties of citrons being carried from China and 
Cochin China to the Malay archipelago, to India and Ceylon, 
send to Persia, Arabia, and Egypt. Then they could have 
t>eeil carried only by means of the fruit and the seed. Sown 
^gain at each place they became more or less naturalized, and 
irnprowed or otherwise, by change of climate and soil, and in 
tiarn, new varieties arose through propagation by seed, till 
tile citrons reached Southern Europe, and fell into the hands 
of professional gardeners, when probably other means of 
P^ropagation were discovered, and the numerous varieties 
enumerated by Risso and Poiteau came into existence there. 
The discovery of the Cape route brought new varieties into 
Europe. • Later on Europeans disseminated this useful genus 
im the West Indies, and also in America and other places. 

There cannot be much doubt that the islands of the 
IVEnlay archipelago offered suitable homes for the different 
varieties of citrus, and there can hardly be a doubt that 
many kinds now in India, or their ancestors, originally came 
from those islands. Many of the originals may possibly 
have become extinct, owing to better kinds having been 
raised from seed. The four words (probably there maybe 
many more) viz.— limhoo or limoo^ cajias, kussiimh and 
or kris^en {vide App. No.'^ 66)—^being common both 
to India and the Malay archipelago, indicate that inter¬ 
course between the two parts must have been more or less 
great. The word usoh of the Khasia hills, and aussi or usse 
of the Malays, and possibly the udo^ of udo deki, in Ceylon, 
point to the same conclusion. With the exception, perhaps, 
of the citron, and some of its descendants, which may have 
t>een indigenous in India, or may have come across the 
Eastern border, and the simtara orange, which may also 
hiave come directly froni Yunnan, or Cochin China, across 
tlie Eastern border, there is no reason to suppose that all 
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the other varieties of citrus, including the kaghzi nimhoo 
or lime, did not come to India, originally from the Malay 
archipelago.) 

(c.) The following dates may also be of service. 

“ The Portuguese (Vasco de Gama) discovered the Cape 
route in 1497/'—'' Haydn\s Dictionary.” 

Vasco de Gama arrived at Calicut in 1498 A.D.” —Pioneer 
Mail, 26 January, 1887. 

"First Portuguese settlement in Cochin, in 1502.”—■ 

- " Haydn’s Dictionary.” 

" A celebrated commander, Almeida, landed in Ceylon, in 
1505 A.D., and assisted the Cinghalese against the Arabsy 
who harassed the island. The Dutch ultimately expelled 
the Portuguese, and took the town and fortress of Colombo 
in 1656 A.r). The Dutch took Cochin in 1663 .”—Pioneer 
Mail, 26 January, 1887. 

"Conquest of India by Sultan Baber in 1519-26”— 
"Haydn’s Dictionary.’' 

" The Dutch visit India in 1601; and establish a United 
E. I. Co. in 1602.”— 

" French E. L Co. established in 1664.”—"Haydn’s Dic¬ 
tionary.” 

It appears that in the sixteenth century, the Portuguese 
possessed a number of settlements on the coasts of India, 
such as Dili (1510 A.D.), S. of Gujerat (this was surprised 
and plundered by the Muscat Arabs in 1670); Goa (1510 
A.D.); Mangalore (1528); (this was the resort of Arabian 
vessels from early times) ; Negapatam (1528); (this was taken 
by the Dutch in 1660, and made the capital of their settle¬ 
ments on the Coromandel coast); Bombay (1530 A.D.) ; 
Bassein (1532); Daman, further north (1534). The Portu¬ 
guese had also factories and influence at Honord, Canara, 
Calicut, Quilon, Masulipatam, and St. Thome Bandel, close to 
Hughli, they obtained in 1599. Akbar allowed them to build 
a church in Lahore, and patronized them at Agra, and in his 
time they also settled in Dacca. So that in the sixteenth 
century the Portuguese not only almost monopolized the 
trade all along the coasts of India, but appear to have had 
great influence in the interior of India also, and the trade of 
their ships between India, and their possessions in the Malay 
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archipelago must have been great, — Pioneer Mail^ 26 
January, 1887. 

The Portuguese were the tyrants of the seas, and the 
terror of the Mecca pilgrims. They seized upon a number 
of maritime stations ; among others Ormuz, Diu, Malacca, 
and several of the Moluccas, whence they could command 
the trade of the East They twice attempted to take Aden, 
but without success. Goa was their capital; from it they 
ruled over most of the towns on the Malabar coast. Francis 
Xavier sailed for the Indies in the same ship as the Viceroy, 
Martin Alphonse de Sousa. He landed at Goa on the 6th 
May, 1542. After three years’ preaching in India, Xavier 
sailed for Malacca, from which station he made a number of 
perilous voyages amongst the Moluccas, and the islands 
around. The Portuguese had already made some conquests 
in the Indian archipelago to render more secure the rich 
trade in spices. At this time Mahomedanism was being 
spread among some of the islands, half by voluntary con¬ 
version, and half by the sword ; and some of the chiefs pre¬ 
ferred the alternative of being baptised, to submitting to the 
law of Islam. The islands of Japan, already known to 
Europe through the travels of Marco Polo, had been reached 
by the Portuguese only eight years before, and Xavier, while 
at Malacca, conversed with navigators and traders who had 
visited that remote coast.”—The “ Blot on the Brain,” by W. 
W. Ireland. 

{di) The Coptic Church of Egypt .—On this divided, and 
therefore paralyzed religious community, broke, in the seventh 
century, the great wave of Mahomedan conquest, and in an 
evil hour for themselves the Coptic Church cast in their 
lot with the conquerors. The fate of Egypt- was decided 
when the old Roman fortress of Babylon, to the south 
of modern Cairo, was treacherously betrayed to the Arabs 
in 638 .”—Saturday Review, 19th Feb. 1887, p. 262. 

The Arabs conquered Spain in 711 A.D.” 

“ Europeans first arrive at Canton in 1517.” 

“Macao granted to the Portuguese in 1536.” 

“Moluccas (Amboyna the capital), discovered by the 
Portuguese about 1511 

“ The Dutch conquered them in 1607.” 
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‘‘Java reached by the Portuguese in 15ii, and by the 
Dutch in 1595. 

‘"Philippine Islands discovered by Magellan in 1521.” 

“ Manilla became the capital of the Spanish possessions 
in the Philippines in 1570.’' 

“ First commercial adventure from England in India was 
in 1591.” 

“ English factories established at Surat in 1612, and Cal¬ 
cutta purchased in 1698.’'—Haydn’s Dictionary.” 


No. 40 (A). 

An Viteresiing Discovery (Homezvard Mcdly loth October, 
1887, p. 967) 

“ Mr. James, the Port Officer of Paumban, was lately on a 
tour of inspection of the Kilakarai channel. He found the 
beach strewn with broken pottery, earthenware, china, etc. 
On inquiry, he found that it was from an old town, which 
existed there in the time of the Pandyan kings. Coins were 
often found washed out by the sea, and several were given to 
Mr. James, some of which are Grecian, Roman, Arab, etc. 
He sent them to the Collector of Tanjore. According to 
Bishop Caldwell, Kilakarai is the place where Marco Polo 
first landed in India,” 

Supposing that the above is accurate, it confirms what 
Reinaud said—that Greeks, Romans^ and Arabs all traded 
with India and China. There was, therefore, ample oppor¬ 
tunities for disseminating the different kinds of citrus grown 
in China, and taking them to the different places on the way 
between China and Egypt and* Syria. Those that could be 
carried furthest would naturally be those that had the thickest 
skins, such as the citron, the Pomum Adami (shaddock) of 
Palestine, and the Seville orange. There can hardly be any 
doubt that in those days the seed was carried in the fruit. It 
is said the seed will not germinate if removed from the fruit 
and kept long, but about this we do not know much. 
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No. 41. 

The following are translations from VoL II. of the “ Herb, 
.mboyn.’' of Rumphius. They are chapters on the various 
.nds of citrus he found in the Malayan archipelago, about 
)0 years ago. I have also translated the Title-page, to 
LOW that the work was edited by John Burmann, which may 
:count for some mistakes in the numbers of the plates, and 
r a few apparent contradictions, and probably typographi- 
,l errors. Rumphius appears to have been very careful in 
s descriptions. 

Titlepage. 

The Amboinese Herbarium of George Everhard Rum- 
lius, M.D. Hanavensis, senior merchant, and Consul in 
mboyna, celebrated by the name of the Indian Pliny (Plinii 
idici), and member of the illustrious Society of the 
cademy of Natural Curiosities of Germany. It includes 
any trees, shrubs, herbs, terrestrial and aquatic plants, which 
e to be found in Amboyna and the adjacent islands, accu- 
tely described, according to their forms, with their different 
Lmes, culture, uses, and virtues. It moreover gives various 
nds of insects and animals, many of them depicted with 
eir natural conformation, all collected for many years with 
eat pains and study, and made into twelve books, now for 
e first time, published in the Latin language, under the 
re and zealous editorship of John Burmann, M.D., and 
ofessor of Botany in the Garden of Medicine of Amster- 
.m, and associate of the Caisarean Academy of Natural 
iriosities. The editor has added synonyms and observa- 
)ns of his own. 

Part Second. 

Amsterdam—Meinard Uytwerf. 

M.D.C.C.L. 

{a') Chap. 34, p. 96, Vol. ii. 

Limo decumanus—Pompelmoes.^ 

* Vide plate 59, figs. A and B. 
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Dutch—De Pompelmoes Boom. 

Malay—Lemon Cassomba (printed Lomen). 

Now we shall narrate of the Lemon cohort, which occur 
in these aqueous portions of the East Indies ; and, at the 
same time, we shall demonstrate whether and how they differ 
from those in Europe. First comes before us the largest 
species of all, the Pomum Assyrium, by the French called 
Pom-sires, which, on account of its size, we have named 
Decumanum (huge). Of this we observed four species. 
The first has not a tall trunk, but is thicker than in other 
lemon trees,^ although its branches are more slender ; and, 
therefore, as it produces larger fruit, they are often propped 
up. Its leaves have the common character of all lemon 
trees. Their inferior part, however, is cordate,f as if there 
another leaf had grown. All leaves, at their insertion, have 
a spine. Those, however, of adult and young trees differ. 
In the latter the leaves are more than 7 inches long ; their in¬ 
ferior cordate part is 2 inches, and the superior partj about as 
broad as the hand; at the edges, almost entire, smooth, and not 
serrate. If these young trees, however, are situated in shady 
places, their leaves become a span long, and their width 
that of six fingers’ breadth; and their cordate part has a 
width and length of three fingers’ breadth. The leaflet is 
rounded at the tip, and emarginate. To every leaf there is 
a spine, as long as the thumb-joint. The older these trees 
are, the less spines they have. In adult trees, the leaves 
are 5, 6, and sometimes 7 inches long, but their cordate 
parts are smaller and narrower, about the length of one inch, 
and half a finger’s breadth; and in all, certainly as wide as 
a whole finger’s breadth. They are divided by parallel 
nerves, which in young leaves are prominent below, and in 
adult leaves above. The old leaves become yellowish be¬ 
neath, and are downy. As the tree grows older, it has almost 
no spines, or sometimes slender and short ones, and then 
only on the young branches. 

The flowers are racemose, and in large white heads, with 

* It should be noted that Rumphius uses the word lemon generically, 
nstead of Citrus. 

t This refers to the broad-winged petiole of the pummelo leaf. 

J The leaflet 
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::oncave calices, with 4,^ and rare!/ 5, oblong* thick 
Dutwardl}* reflexed. They are somewhat fragile, and 
top off if touched. Their scent is penetrating, and 
iquisite than that of white lilies. . . . The fruit 

shape of an apple, as large as a man’s head, round 
Dressed, but not so flat, as a common cheese. Exter- 
: has an even surface, excepting here and there a 
minence; for the rest, the whole surface is covered 
1 cells. Its colour is citrine, but not so shin^ and 
,s in the citron (malo citrino). It is paler and more 
(flaccidus). Its skin is more than an inch thick, 
(fungosus), white, dry, and bitter. It emits a sul- 
;t scent. 

r pulp forms a globe, divided into various segments by 
diate pellicles, mostly fifteen or sixteen in number, 

' less, arranged as in an orange. This pulp is either 
purplish-red, resembling that of a pomegranate, and 
ith a vinous]: or acid flavour; but in very ripe ones it 
3 sweet like currants. In each of the largest segments, 
e two or three seeds as long as the joint of the little 
dther smooth or rugose and white. In some of the 
its, however, there is not even one seed, or perhaps 
small. Such fruits are considered the best. Often 
four of these large fruits hang from one branch at 
.e time, which bend it down and frequently break it. 
iherefore, to be propped, in order to bear their weight, 
iver, only one or two be left on each branch, they then 
larger and more juicy. 

>ther variety of this prs^ large kind is very similar 
a little smaller, but with a whitish pulp and an acid or 
ind watery flavour. The latter is also considered more 
z, as in truth it is more allied to the subsequent 
ecies, the one having been given to us for the other. 

: that this variety is generally ^-peialled, Hasskarl says that 
e differences bet'ween Papedct^ and Citrus is .that the former has 

rind aroma of all the Citrus Runxphius describes by the word 

Iways uses the word vinous in describing the flavour of Citrus 
think he means sub-acid^ and not, as Gallesio thought, the 
wine. 
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“ The wood is pale, solid, and knotty. It does not crack 
easily, and when seasoned, is suited to handles of carpenters^ 
tools, more especially the thick roots, which are distinctly 
striated and veined. 

“ It flowers in October and in subsequent months, and the 
fruit ripens in April and May.* 

In Latin it is called Limo decwnamis, or malum Assyrium 
deciimanum ; in Malay, Lemon Cassomha,\ that is, red lemon, 
from its meaty colour. Some in Malay call it Jamboa^ from 
the Portuguese Samboa, which properly denotes the Pomp- 
sires, or Poma Adami of the Spaniards, from which, however, 
these Indian fruits differ much. By the Javanese it is called 
Djurrii^ or DjerrtL, or Djerru-Matsjang, that is Limo tigrinus. 
In Macassar, Lemon Calucku, that is Limo Calapparius, from 
the size and form of a CalappusX In Belgian, Pompelmoes, 
In Chinese,///, or Noay. 

“These trees, in the East Indian regions are not common, 
and they are considered as having been, at one time, brought 
from higher regions.§ They are cultivated by amateurs in 
gardens as much for their fruit as for their shade. They 
build a wide stone plinth round the trees and tie their larger 
branches to poles. Those trees, however, which have a 
limited head and erect branches, and a tall straight trunk,, 
are not considered by them so suited to this mode of train¬ 
ing as the lower trees, with a larger and more expanded head. 
The Amboinese do not enlarge their trees (in this way), and^ 
moreover, the fruit of those growing in their colder mountains 
is smaller and acid. These trees like a warm soil and a 
locality in the plains, hence the people of Banda always 
grow them better than the Amboinese, as the soil there is 
warmer. 

“ The fruit is often eaten raw and served with dessert. Its 
pulp, either alone or with Spanish wine, and prepared with 

^ In India it flowers in February and March, and ripens in November 
and December. 

t Cassomba is the same as the Indian dye kusstcmby made from the 
Carikamus tinctorius, 

t This word may have given origin to the Bengali variety called 
aoMmnbet, or kalamay meaning, in Javanese, cocoa-nut. (Calappa, 
Eumph. Fol. i. pi. I.) 

§ Probably more regions is meant 
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^^gar, becomes a pleasant refrigerant on hot days. The 
^cidition of wine is made so that the fruit may not produce 
so easily- If this fruit be cut, it is important that 
^^ither the knife which penetrated the bitter skin, nor the 
which peeled it should touch the pulp, because this 
'hen acquires a bitter taste. And hence, in order to open 
-his fruit properly, it should be cut by removing a slice from 
'he top and bottom like a pie-crust, and about an inch thick ; 
^hen the red pulp appears it can be got at better ; by this 
vnyr the remaining portion of the skin can be removed care- 
by a knife without spoiling the pulp. This fruit is 
mpital for sea voyages, as it can be kept for a long time 
v^ithout spoiling, if gently handled, and taken from the tree 
- 3 . 1 -efully, and not allowed to fall on the ground. It should 
>e^ hung up in the ship by means of strings, so that it may 
eaten during the voyage. It invigorates the stomach and 
Liuenches thirst. 

The second species occurs in Banda, and agrees in foliage 
vith the common one, but it has a taller trunk and erect 
tranches. Its leaves are rounder and more serrate at the 
dges. The inferior part is cordate, like that of Lemon liamy 
X perhaps a little larger. At their insertion the leaves have 
. slender and short spine, not in all, however, and the spines 
.re not of any particular form. Its leaves are in their totality 
.t>out 7 inches long ; the inferior part or 2 inches long, 
-ii.d the superior part (leaflet) about 4 fingers wide, and thicker 
h 3.1:1 in the common kind, nor are the lateral nerves so pro- 
Tiiiient. They are more acuminate and equally emarginate. 
> tilers, at the tip, are irregular, sinuous, and with excavated 
dges, as if they were going to form another cordate part, 
^hich in many is 3 digits wide ; in others, however, scarcely 
no. 

The fruit (of this second species) is smaller, not globose 
nt: pyriform, resembling large winter apples, and if ripe, be- 
orxies thicker round the stalk, hence it looks gibbous. It is 
t>oxit J afoot long, and certainly 5 inches across. Unripe it 
of a grass green, and becomes citrine as it ripens. The 
nip is redder than in the common one, and has a hollow 
^ntre. It rarely has seeds, indeed, some are wholly seedless, 
lie flavour is subacid (vinosus}. This species rarely occurs 
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in Ambo^na, more frequently, however, in Banda, hence by 
some it ?s called Bandanese. 

The third of this tree bears fruit of the size of the 

globe or ball, which is used in the game . . , . ? (lusui 
conorum). Round the stalk it is equally gibbous. Its skin 
is neither very thick nor bitter, but it is hardly edible. Its 
pulp is white, very juicy, acidulous, and in the ripe fruit 
sweeter, as in the Limo Martinjo, It bears smaller leaves 
than the preceding, and almost resembling the leaves of this 
Limo MartmjOy but they are stiffer and smoother (more 
glabrous). Their cordate part is of the size of that of Limo 
(Seville orange), and at their insertion here and there 
are short and not frequent spines. The trunk is taller than 
that of the common kind, and has many erect branches, like 
Limo Martin ]but its head is larger. This variety is rare 
in Amboyna, and is there called Japanese, as it was first 
brought from there. It is not, however, held in great estima¬ 
tion, because its fruit is neither acid nor sweet, and is mostly 
used for a rustic drink called ^ Pons^ (Punch ?), which is made 
of water, arack, citrus-juice, sugar, and several aromatic in¬ 
gredients mixed with it one after the other. 

‘^The fourth species is rarest of all. Its leaves are like 
those of the first variety, but smoother (more glabrous), and 
at the edges not serrate, and rounded at the tip, where they 
have a short apex, or are bifid (emarginate). Beneath they 
are not downy,* as in the common kind. Its fruit, is largest 
of all, equally elevated (round the stalk), irregular and 
tuhercled. Five or six hang from one stalk, and are covered 
with foveoli. The colour resembles that of other kinds. 
The skin is more than an inch thick, bitter and sulphurous. 
As to the rest, its scent and flavour are like those of others. 
The pulp is white, more juicy and sweet than in the common 
ones. It has hardly any seeds. In. this kind there seldom 
are any. When peeled, it is of the size of an orange, which, 
in its pulp is larger than others. It is subdivided by a thin and 
pithy pellicle Some smaller ones, in their upper part (apex), 
b^ra new layer of rind ; others, within this, have a small 
pummelo of the same substance, colour, and flavour, as the 

Kote that Rumphius knew of a variety of pumindo which had not 
downy leaves. 
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rest of the pulp. This, however, does not occur in all, but 
only in a small number of the fruit of this kind of tree, and 
this phenomenon is mostly met with in those from Banda, 
whence this fruit was brought to Amboyna. The seeds of 
such fruit, sown in the latter place, readily germinate, and 
produce strong and perfect fruit, but they very rarely contain 
a second pummelo. 

In Batavia, there are pummelos also with a white pulp, 
hut the red ones are preferred. None, however, there pro¬ 
duce a double fruit, unless they were propagated by seeds 
from those of Banda, where the finest grow in Plo-ay. In 
truth they are most difficult to propagate, as in these, 
seeds rarely occur.* 

This species (last or fourth), is called Limo Prcegnans 
(gravid or swollen). In Malay, Lemon Bonting, and also Lemon 
JBanda. See ^ Chinese Atlas ’ p. 131, in which the following 
occurs : * The proper native country of these trees and fruits 
is said to be the twelfth, and principally the Southern 
Chinese province (Canton), there called Yeucnp^ 

but by the Portuguese it is called Jamboa^'^ which is the 
same as Zamboai 

The fruit of these exceeds in size a man’s head. Their 
pulp is red, juicy, and acidulous, resembling half ripe grapes, 
and if hung in the.house, they will keep good for a year. 
The leaves of young trees, crushed between the hands, give 
a very grateful odour, which almost resembles that of scented 
nails or hands. 

Observations by the Editor. 

These trees' and their fruit, described by Rumphius, are 
rather varieties than peculiar species ; by variation in the 
mode of growth, and in their soil, and by different modes of 
culture, from one species, so many have resulted. This tree 
is called Jkfalus Aurantia Indica, with the largest fruit of all, 

* From this it is clear that in those days the art of grafting and 
budding was not known in the Malay archipelago; indeed, in another 
place Rumphius says so. The art of bruising the bark, and surrounding 
it with clay, to induce the formation of roots, as in layering, nijas known. 

t In Ceylon the pummelo is called jambole^ and they have also an 
orange called famboo-n^run. Probably these names are derived from 
lamboa. 
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called Pnmpehnm, with a pale or reddish pulp, (Sec Ilerni. 
in H. L. Hat., page 405.) Moreover, a branch of this tn e, 
with fruit elegantly drawn, and by a figure exjiresscd, is to 
be found in ' Merian. Insect. Surinam,’at page 29, where also 
.see note.s; also ‘Thc.saur. nostrum Zeyl.,’ page 39, where 
also find many of its .synonyms and author-s. 

“ This is also that tree which is suppo.sed by botanists to lie 
the tree of hiorv/ediv, the fruit of which, in the terrestri.d 
paradise, was forbidden to our first parents, hence, also it is 
called Pamum Adavti ' a Casp. and Job. Hauhino.' Hy 
one of these names it is also known by ‘ I’hiknetii Mantiss.i, 
and Amaltheo, 1. c., in Thesatiro Zcyl., &c.' This tree is 
mentioned al.so by ‘ Valent in Amboina; descript., p, 

{NoUt Av/r. “It is evident that in the days of Rumidiins 
pummelos were used in sea voyages, ;ind as tliey kept long 
they could have been ea.si!y taken all along the eastern ct»ast 
of the Hay of Hengal, anil also to Intiia and Ceylon, where 
their .seeds might have been easily .sown. It appears, how¬ 
ever, that in those days there was a trailition that the 
pummelo came to the Malay archipelago from the smith of 
China. In the days of Kumpliius, more tlian 2i30 years ago. 
there were many Chinese residents in that group of islamls, 
and, as he says in another place that the art of budding and 
grafting was not known in those islands, it may be Inferred 
that in China in those days this art not known either. 
Possibly this art may have had its origin in Europe, and was 
thence transported to the East.—E, B.) 

(A) Chap. 35, p. 99, vol. ii. 

Malum tlitrium. 

Lemon Sussu, 

Dutch. Citroen, Boom.* 
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mons 'p four or five inches long ; two inches broad ; and 
leir edges inwardly inclined. They have short spines in 
Dung trees at the insertion of the leaves, and long ones in 
le old trees; whitef flowers, larger than in other species, 

ith five long and thick petals, with feeble scent. The 

uit is of two forms, which, (or the sake of distinction, I 
Lvide into wild and cidtivated. The wild form is very 
)mmon, with a shape like that of the Spanish lemon, J but a 
ttle larger ; oblong, broad towards the stalk, and ending in 
mammilla. Here and there its skin has warts; the rest, 
owever, is smooth and yellow. Its fruit is about five inches 
)ng and four broad. Near the stalk it is tubercular and un- 
/en. The skin is nearly of a finger's thickness; fungous 
ithout any sulphurous scent like other lemons ; but in- 
pid, and scarcely edible. The pulp is very small, and 
ardly occupies half the fruit; it is white, juicy, and acid, 

3 in others; but not so pleasant. Hence, it is used as a 
Dndiment only when others are not procurable. 

“ The fruit of the cultivated variety is double the size of 
le foregoing, resembling a melon about a foot long, and 
inches across. Some, indeed, are a little smaller and 
lore warty than the wild one, and also terminate in a 
lammilla. The colour is not citrine but pale, and approach- 
ig more to green. Its skin is an inch thick. The pulp, 
owever, is like that of the wild one, but its flavour is 
lore vinous, and its skin more juicy and harder than that 
f the wild one, and very good for preserving. 

In Latin it is called Malum Citrium. In Malay Lemon 
mssUy that is Limo mammosus (like a mamma).. In Belgian 
litroenen. In Portuguese Cidra, In Amboynese, in 
Hitoea,' Ussu wale^ that is Limo repens^ resembling, a 
ope, on account of the long and flaccid branches. In 
5anda Usse Ala, that is Lemon Bras, or Limo orizariusL 
It is well (Rumphius goes on to say) here to mention a 
fliilological discourse on the origin of the word Citrus—by 

It is well to remember that Rumphius uses the generic name of 
emons for all kinds of Citrus. 

+ Here are citron trees with white flowers, instead of purplish. 

J It is evident that in the days of Rumphius a lemon—probably the 
lame as the modern Sicilian and Malta lemon, and that of the London 
ihops—was already known over Europe as the " Spanish lemon.” 
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Bauhin—libr. I, cap. 25, where he come.s to the conclusion 
that the Etzadar in the Sacred Scripture means this fruit, 
that is, a branch of a particular tree, which the Israelites 
used to carry about in the feast of the Tabernacles. Hence 
the Chaldean name of these fruits— Extrogin —in the singu¬ 
lar Etog2Xi6. Etrog; and hence also the Arabic Atro,tf, from 
which perhaps the Greeks made kitZ^oc. The Gorman 
Jews moreover about the 8th September, in the fe.stival of 
the Tabernacles, still assemble to beg them from ... A 
(Marsilia), because they think no fruit more handsome than 
this Citrus. This is therefore the Malum medicutn of Dios- 
corides; medicum and persicum of Theophrastus ; or 

Malum aureum of the Greeks; Assyricum of the 
Athenians; Hespericum of Pliny, and the ancients. It is 
different however from the Citrus {Cedrus) of the ancients, 
about which see libr. 3, cap. de Lingoo, and at its end. 

“ This tree is not frequent in these islands, and therefore it.s 
use is rire. Here and there, the one or the other variety 
grows in some plot near habitations. In Banda, it i.«* more 
frequent, partly in forests, and partly in abandoned gardens, 
where they had been planted instead of hedges. In Ilanda, 
a large species is cultivated in gardens, whence also it came 
to Amboyna, but in the latter island, it is not so fruitful as 
in Banda. These Citrons are more plentiful in Java, and 
mostly on woodlands, as they are also in the Brazils. Every¬ 
where however it is a shrub, and not a tree. 

“The thick skins of both kinds are preserved in sugar, but 
mostly those of the cultivated kind are used. For such a 
purpose, the outer rind should be scraped off, and then the 
thick skin should be steeped in water for some day.«i, and 
then boiled in sugar. Some however are candied, and served 
as dessert. This is done mostly by Chinese and Europeans, 
as the Indians are ignorant of this art, and they only make 
use of its juice as a sauce. 

“ A certain variety in Javanese is called Lmnon Java, 111,11 is 
Limo javantes, because there it is supposed to be indigenous. 

“ There is yet another kind, which grows slightly taller 
than the preceding ones. Its leaves are similar, but pcrliaps 
a little larger, more acute, with finely serrated edges, ant! 
evoywhere with many long and sharp spines, so that it can 
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^^rdly be handled. The flowers of this are smaller, the fruit 
rotund, and of the form and size of the Spanish 
At its extremity it has also a mammilla,and externally 
is smooth. The skin of this is very thin ; the pulp more- 
is more plentiful, more juicy, and more acid than in the 
^^i*mer ones * This kind however is rare in Amboina, and has 
^een brought there from Banda. It is not used for other pur- 
I^oses than as an acid sauce or condiment, like other lemons. 

Certainly a sweet and very pleasant citron + of a superior 
"^^riety has been propagated by cultivation, the pulp and the 
^Icin of which are both edible. Moreover it has an elegant 
3^<ellow colour when ripe. 

All these trees, as is also stated by other authors, differ 
f~3rom the Citrus (Cedrus) of the ancients, which grows in 
lVlIa.uritania, on Mount Atlas, and which is a species of Oxy- 
o^cirus, with leaves, fruit, and scent very similar to those of 
the Cypress. As is stated by Pliny, libr. 3, cap. 15, out of 
the wood of the latter, in ancient times, were made fine 
t3.bles, called Mensae Citreae and Citrinae^ on which, along 
with various figures and marks, could be traced imaginary 
tig^ers, panthers, and leopards.'' 

(c) Chap. 36, p. loi, vol. ii. 

hitno Tuberosus (fig. 2, Tab. 26)—(in Rumph. it is fig. i, 
h:. B.) 

JLe7non Martin, 

Among the species of acid lemons, which in all India are 
Sts plentiful as the sweet ones, the most noted for size, are 
those having many tubercles. Of these, the largest is called 
hyr the people lemon martm. When full grown, this tree is 
ax.t>out the size of a common apple tree, but its branches are 
vory crooked, as well as its trunk.* The leaves are very like 
those of the citron. J (yide pi. 141, fig. a of the Atlas.) 
TThey are however shorter and not very cordate, so that their 
l>otioles appear only slightly winged. In the younger leaves 
this cordate shape is more apparent. At their edges they 
auro equally serrate, and if roughly rubbed, they have by no 
^ In. this variety, it would appear, we have an approach to the lemon 
proper. 

^ This is like the madhkakree of India. 

% Evidently Rmuphius is here describing fg, 2 of Table 26, and not 
I of his illustrations. 
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means an unpleasant scent; moreover they arc ji«ir r, 
They are three or four inches Ion;'; in the ymmjjrr luvunJi , 
near the leaves, there are small ami weak spiiicH, Inif j» tk - 
old brandies, when the leaves liavc t!n»|3|H'<i oft, tlicj*at r 
larger and more acute, and so cover the branches that thry 
can be scarcely handled. In .still older branches lumevn, 
they become lc.s.s frequent, .so that they arc as r.ire as in the 
small branches. 

“All flowcns of lemons * first form white heads, and 
these small flowers grow, consisting mostly of five, ami iiMrc- 
rarely of four white thick petals. On the contrary, in tint 
species they arc larger than in the coimiinn kimls, and 
formed of five petals, with their exteritir purplish, 'i he 
fruits are not uniform. Some are certainly as large as two 
fists, .somewhat pyriform, or resembling a rjiiince, and round 
the stalk almo.st covered with large tiihm lcs. the rciiiaifiini: 
portion having .smaller tubercles, resembling warts, titlirr 
fruits, on the contrary arc oblong, oviform, or aciitniri.il«: ,it 
both ends, and covered all over with depressed ttibrrrlr'i, (»r 
larger warts. When ripe, these k*ni«iis from green Inrit 
yellowish, and sometimes they arc yelhnv or citrine, ahnoxS 
like the colour of .Spanish lemons. The .skin i* tolerably 
thick, and if petded, it emits a Hulfilmrom spmy, w»likh h 
oily. The scent is grateful, and quite citrine, so is its flavour; 
at the same time it i.s bitter, and pungent to the tongue. 
The pulp resembles that of the liuropean lemon, and is aciil, 
but feebler than in any other species, and therefore it is al .^» 
eaten raw, but as a condiment others are preferred. Tlii i 
tree gives fruit almost all the year round. At the s.ime time 
it bears flowery half-ripe, and fully rijic lemons. It requirr 1 
however to be carefully pruned, as more than others it jpvr*. 
many erect and spiny branches, which enfeeble It, Tin I wc 
have also observed in others. 

“ In Latin it is called Lime iuherems MnHiniait. 11 shmih I 
certainly be noted that all the Indian njiecicsi:if lemon ,iu; 
called by the Malays by the general term of %!id»’ 

in Europe this name is given to only ew species. Th(% ifro 
moreover is called Lmen Martin by the Makiy^. it 

* By lemons the author probably means Citrus, ir*a*uli«ij 
pummelos, &c. m „ , 
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rot: name, however, is quite unknown to’me, but it seems 

that it may have first come into notice through a 
ortiagucse of the name of Martin, and hence its name. As 
kinds of fruit were not accurately described by the 
Jcl a.uthors, they were given the general name of Mali 
Mfedici, or Hesperici; in subsequent times however 
iiCJir* species were more carefully studied, and one was called 
^ I^3.tin Li^nonium ; and in Pharmacopoeias, This 

ist 'we have retained, as, properly speaking, Limonittm is a 
In vain may any one search for the derivation of this 
i%iiricr in European languages. The Arabic word is Leytun ; 
I^ersian Limtcm^ which least of all approach Malum 
Similarly Torong, and Torofiga; although this is 
rg:er kind, and which the Arabs call Altrung, and Ottrog; 
^liough properly speaking Torong is Persian. PTom this, 
ic? Spanish Toronja has come, by which is understood a 
fcrt .13 larg'er than the one under discussion, and which has a 
te^ieetier skin, and is of the size of a melon, such as is 
? 5 ic:r'ibed in the preceding chapter. In some respects, how- 
"C?rv our Martin resembles it very much. Among the 
«lt>oynese and adjacent people Lemon Martin has no 
^c^ci3.1 name, as to them it is mostly unknown. Generally 
^%vever, they call all lemons Aussi and UssZf while among 
l\Ialays, they go by the name of Lemon; in Ternatd, 
; in Macassar, Lemo; in Jeroc; in Baleya, 

; in Banda, Usse; and the Chinese give them the 
m-c^r-al name of Cmn, 

** In these Eastern islands the Lirno Martin is indeed to be 
landl everywhere, but nowhere does it grow spontaneously, 
munong the natives of Amboyna, but only among Europeans; 
:»m -which circumstance I infer that it has been brought 
mn elsewhere, especially by the Portuguese, who, perhaps, 
rty have brought it to the East Indies from the West 
dies. Of all acid lemons, its pulp is the most vinous, hence 
i/iclod into quarters and sprinkled with sugar it is eaten raw. 
if* very refrigerant and acts as a laxative in sea voyages. 
Iiowever, it be eaten in this way, the white exterior skin 
not be wholly removed, as this tasteless substance 
ltI^c^rs the acidity of the other. Its skin is edible, if the 
terr rind be shaved off. The juice of this lemon is also 
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used in a drink called Ba'repons, for preparing which it is 
better than that of other lemons, because less acitl and does 
not cause griping. The pee! of this lemon, moreover, con¬ 
tains an aromatic .spirit (the essential oil); however, on land it 
is .seldom used, except when cooked %vitli fish or nseat, the 
flavour of which it improve.s. This lemon i.s also used for 
washing the head, but mostly for want of other kind.s. Its 
raw pulp, eaten with .sugar, loosens and expels the phlegm, 
which gathers in the lungs, and which often causes an op¬ 
pressive asthma and a convidsivc cough. 

“ Again, this tree «loes not grow to a great age, unless it be 
carefully pruned and cultivated. It easily engender.^ certain 
larviu and then exudes ;i lot of sai> ami cojiious gum, after 
which it w.'istcs away ami iierishes. It .sotnetime.s hap{>cns 
that half the trunk and a portion of the heail dies. The 
other half then, to some extent, gives meagre fruit." {Vide 
pi. 12y, fig, tf.) 

(AV*i the original, either Rumphhis or his editor, 

Burmann, must have made some mistake, as in the '‘expU- 
catio” of tab. 2d, fig. i is called Lime tidn-roms, but the above 
dc.scription evidently refers to p,t^, 2 (called in the explanation 
Lime tmlrmsus), so in the plates of my Atlas—No. 129 
fig. a —is the one with which the description of Litne tuberosm 
Martenicus tallies.—E, B.) 
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(inferior ejus pars cordata tanta et tarn ampla est, ut fere 
dimidiam totius folii constituat partem, itaque erecta, acsi 
bina sibi essent imposita folia). At the edges, however, 
it is slightly serrate, thicker, and of a darker green than in 
the foregoing. Its flower is, of all, the smallest, consisting of 
four petals, and when open hardly as big as the nail of the 
little finger. Its fruit is half the size of the lemm martiny 
hardly equalling that of one's fist, and pyriform, but so 
covered with tubercles (sed ita tuberculis obsitus) that it 
hardly has the same shape (as the Lemon Martm). Its 
tubercles, however, separately observed, are smoother than 
those of Lemon Martin. Mostly it is green, and when 
wholly ripe slightly yellow. Its skin is more solid and juicy 
than the foregoing. Its scent is pleasanter than in any other 
Indian lemon, and better than that of the Spanish lemons, or 
equal to them. The pulp is greenish, granulose, and very 
acid, with a certain sharpness, as if it were corrosive. It is 
not very juicy, but contains many seeds. The branches are 
covered with sparse small spines; they are, however, more 
frequent than in Limo Martin. In truth, long spines in this 
tree rarely occur, hence it can more easily be climbed than 
the foregoing. 

In Latin it is called Limo ventricosics, in Malay Lemon 
P^lrr^Lt, on account of its numerous tubercles, which, like 
warts, cover its whole surface; some also call it Lemon Paptca, 
that is Limo crispus, from the form of curly hair which the 
Papuans have ; others then call it Lemon tay Ayam^ that is, 
comparing it to fowl’s dung, from its shape, which it resem¬ 
bles, as if a lump of earth had been hardened by means of 
fowl’s dung ; in Ternat6 it is called Djuric purriit. 

It occurs in Celebes, and almost in all the islands of Am- 
boyna, as also in Banda. Everywhere, however, it is not 
common, but rare. It is the skins of these lemons that are 
most used. The rind is scraped off and mixed with a little 
water, and thus they serve for scrubbing the head after it has 
been previously washed and cleaned by other means, and the 
dirt removed. It then produces a nice smell in the hair. 

‘‘The acid juice is rarely used in food, but mostly for the 
preparation of paints, for which purpose the most acid lemons 
are selected. Some also wash their head and body with this 
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juice, but for this it is not suited, as its sharpness wears away 
the skin, especially if the sun shine upon it, and then the roots 
of the hairs become loosened and are destroyed. The fresh 
skin is also cooked with the gravy of meats, and it can also 
be preserved in sugar as well as that of Lemon Martin, but 
this is rarely done.’* {Vide pi. 226, fig. ai) 

{Nota bene .—In tab. 26 of Rumphius’s book there are three 
figures. Burmann, in the explanation of this plate, states 
that fig. 3 (pi. 227, fig. a of my Atlas) is Limo ferns. Now 
its foliage does not agree with that of Limo ferns (pi. 226, 
fig. c of Atlas), but is identical with that of No. I —Limo 
ventricosuSy Lemon PurruL I look upon it as a smooth 
fruit form of the latter. (Vide pi. 27, figs, a and h) These 
are a smooth and a warty form of the khatta orange of 
India—both taken by myself from the same branch of the 
same tree in Benares. The smooth form is the regular crop, 
and the warty is the Dumrez crop. As fig. i and fig. 3 of 
tab. 26 of Rumphius* vol. ii., have identical foliage, it is 
more reasonable to look upon them as the smooth and warty 
form of the same Limo ventricosnSy lemon Purruty especially 
as the foliage of both differs much from that of Limo ferns. 
Variations in the exterior of many Citrus are very common.) 

{e) Chap. 36 (last part), p. 103, vol. ii. 

‘‘ The third species of warty lemons is Limo curamaSy which 
has smaller leaves than the preceding {Lemon Pnrrut) ; 
otherwise they are similar, and especially with regard to 
their being made up of two pieces. They almost resemble 
those of Limo Maas, but their cordate part is larger. The 
fruit, however, is like that of Limo Martin, both as regards 
size and shape. This also is so irregularly round and shape¬ 
less, covered over with tubercles and fissures, as to prevent 
any decided form being assigned to it. Many, however, are 
longer than broad, and contracted round the stalk. Many 
have a dark green colour, inelegant, or from dark become 
green ; at length, however, in some, yellowish spots appear 
They afterwards become rugose, and on all sides covered with 
tubercles, but these are not so pronounced as in Lemon Ptirrut. 

The pulp is white and dry, consisting of many granules, 
like pedicles; nor is it so juicy as Lemon Martin, and, if 
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allowed to become fully mature, is indeed dry, and gives 
little juice, quite acid. The scent of the skin is strong, and 
not so pleasant as in Lemon Ptcrriit —nay, it has a goatish 
smell, and the leaves give off a similar scent. 

‘‘ The seeds are oblong, slender, thin, and rugose ; at one 
•^nd, indeed, they have almost a tail, composed of several 
veins, which adhere to the intermediate pellicle. The 
branches are everywhere covered with spines, which, in the 
larger branches, become very small. 

"'In Latin it is called Limo ungtientarms, and by the 
Malays Lemo curamasy from a scented ointment, with which 
the body is rubbed, and in which the pounded rind of this 
lemon enters as one of the ingredients. 

" In Amboina it grows in gardens in wild places,* and 
several are planted in villages, but these trees are little known. 

“ Of this kind nothing but the skin is used, which is mixed 
with this ointment. Some then rub the head with it, after 
using the lotion, mentioned under Lemon Purnit. This 
scent, however, is little liked by persons of our nation, as it 
is not pleasant, for which reason also it is not highly prized 
'by the inhabitants. Some, however, prefer it, and with 
greater effect use its cut up pulp, steeped in water, with 
which they wash the head. It removes the dirt and scruff 
very well.” 

{Nota bene .—In Ceylon the limcCy which the foregoing 
Limo ventricosus closely resembles, has an acrid rind, and 
an unpleasant flavour in its pulp. The Cingalese do not use 
it in food, but only for washing the head. The plantation 
coolies also smear it over their feet and legs, to keep off land 
leeches ; and therefore in Ceylon it has got also the name of 
KMahi dhhi, or Leech Lime. Europeans call it Cafifre Lime.) 

if) Chap. 37 » P- 104, vol. ii. 

Limo agrestis. 

Lemon papeda. 

* Alf. de Candolle in his “Origin of Cultivated Plants,” p. 180, 
translates “ in hortis sylvestribus,” into “ shrubberies.” I think what 
Rumphius means is “ gardens in wild places," such as are to be met with 
also in Ceylon, in the midst of forests, and surrounding a few huts ot 
wood-cutters, &c. The above description also agrees with that of the 
Uma of Ceylon, which is often found in similar places. 
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“ Dutch—Wilde Pap-Lemoen. 

‘‘ This especially is an indigenous tree of these islands, and 
more common than all the foregoing. It grows taller than 
they, and has a crooked trunk and irregular and wild-like 
branches. The small branches, at the leaf stalks, have every¬ 
where sharp and hard spines, so that this tree looks more 
horrid and spinous than all the other species of lemons ; and 
hence it does not admit of anyone climbing it. The leaves 
appear as if formed of two leaves, but the inferior cordate 
part is much smaller than the other superior portion (the 
leaflet), and is tolerably broad. Both together are about 4 
or 5 inches long, and there are no leaves without spines. At 
the edges the leaves are only slightly serrate. Their oil cells 
are so large that they appear perforated, and the air can be 
seen through them. 

The fruit comes up to the size of Lemon Marthiy but is not 
so pyriform, more round, smoother, and of a more solid feel. 
Here and there it has smooth tubercles, so that it cannot be 
called altogether spherical, but irregular and oblique. The 
colour is very yellow and even, and it is not foveolate. The 
pulp is totally white and juicy, and very sharply acid, so' 
much so, that alone its juice is not used in food, but is mixed 
with some other juice. The scent of the rind is citrine, but 
not so grateful as in the foregoing kinds. The wood is solid, 
hard, and yellowish, resembling box-wood. The roots of 
old trunks are yellower, and, at the same time, striated. 

‘‘ These lemon trees like wild gardens, and their nature is 
more wild than that of other lemon trees. The Amboynese 
exhibit no care in cultivating and pruning them ; nevertheless, 
they hold them in greater estimation than our nation do, and 
they are to be found near all their villages. 

In Latin it is called Lima agrestiSy because it loves the 
fields, and likes wild places more than all other kinds. It is 
also called Lima pultarius ; by the Sy Lemon Papeda ; 

in Macassar, Paralli; in Amboyna, Ussi Lapia; inTernate, 
Leino Jabbay that is, the Amboynese lemon. It is found in 
almost all the East Indian islands, from Celebes to Amboyna, 
In Saleyera its fruit is largest and best. Certainly in Java 
and Baleya it is unknown. 

"The skins of these lemons are in no way used, but the 
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pulp is in daily use as a condiment and pickle, in a porridge 
or pap, by them called Papeda. Every mouthful of this is 
dipped in the juice, and then eaten. From this custom its 
name may have arisen. Always, however, some fish or meat 
broth is added, as otherwise it causes some griping, for which 
reason our nation do not use its juice much, but prefer other 
milder lemons. It is also used for preparing the fine pigment 
called Cassomba^ from the dry flowers of the Carthamus,*- or 
Cniciis flowers, for the preparation of which always the most 
sharply acid lemons are required, as is clear from the des¬ 
cription of its preparation. For this reason, the inhabitants 
of Saleyera take for sale to Macassar this kind of fruit in 
greater quantity, since there the largest part of the Cassoinba 
pigment is prepared and consumed. 

The roots of the old trees are largely used by the people 
of Macassar for making handles of large knives, and of the 
weapons called Krissen^\ made by them, since this wood is 
solid and streaked. 

Some of the Amboynese take a certain quantity of the 
juice of these lemons, and heat it on the fire in a pan, until 
half the quantity has evaporated, and the remainder has 
turned blackish. With this the Amboynese smear small¬ 
pox, so that it may suppurate and dry quickly. This cure, 
however, few can tolerate, as it smarts excessively. 

Another variety of this species is called Lemon Carbu^ the 
fruit of which, of all acid lemons, is the largest. Its tree is 
higher than others, with many branches, and an extensive 
head. Its leaves are like those of the foregoing (Limo 
agrestis)^ but mostly they are larger — 5 inches long and 
more. In the upper part (leaflet) more serrate, in the lower 
or cordate part, it is smaller than the other by half, but as. 
broad. Hence these leaves also appear double. It has 
smaller spines than the other kind {Limo agrestis). The 
flowers are the same. The fruit is about the size of a child's 
head, some even larger than a man's head, not really round 
or spherical, but pyriform, rather irregular, and covered with 
large tubercles resembling those of Lemon Papeda. The 
rest is smooth, nor has it any foveoli: and when ripe it be- 

* Safflower, or “ kussumb,” of the natives of continental India. 

t FZ/if Appendix, No. 66. 
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comes yellow all over. Its skin is not thick, but solid, and 
with a strong, but unpleasant scent, resembling ^aquam 
fortem.’ ^ The pulp is white, very acid and sharp, so that, 
owing to its excessive acidity, it is not used in food. Its 
strong scent produces giddiness, and does harm to the head. 

In Latin, it is called Limo Tatirinus ; among Malays 
Lemo?t Carbou, The Malays, indeed, to all large things 
apply the name of Bull or Elephant, in the same way that 
the Greeks express large size by the preposition of the 
particle Bil Hence, it would not be out of place to call 
this fruit Bulimonem.” In Macassar it is called Lefnojt 
Cainiar^ that is a tumid or swollen lemon ; in Amboyna 
Usse Ela Bal^ or Djoboc Carhoo. In Ternatd Lemo-Ccibi^ 
that is goatish-lemon, from its offensive smell. 

In Amboyna it rarely occurs, but more frequently in 
Macassar, and many there plant it on plots near habitations, 
on account of its shade. 

‘‘The juice of these lemons is mostly used for cleaning 
weapons, both of brass and iron, when they become rusty ; 
hence, some called them Lemon Padangh, that is weapon 
lemons. If the Malays and Macassarese clean their swords 
and weapons either with the juice of this, or with any other 
thing whatever, they are afterwards in the habit of giving 
them a blue tint. This can be done as well by the Juice of 
these lemons as by that of Lemon niJ}iSf if corrosive sub¬ 
limate (sublimatus mercurius) be* added to it, and which is 
called by them Warangau, By this composition the 
weapons are preserved from rust, but at the same time it 
poisons them. Certainly lemons are very useful for cleaning 
and brightening all sorts of copper things, either with their 
juice alone or mixed with charcoal, and afterwards freely 
washed in water and dried in the sun. 

It can also be used in preparing Cassomha, They may, 
however, prefer other lemons for this, as they obliterate more 
effectually the smell of dyed clothes than this taurine variety. 
Both these fruits here described, however, become covered 
with a soft gummy secretion. These and other acid lemons 
are used by the people of Macassar for washing their clothes, 
for which purpose they take a larger proportion of juice than 
* By "aquam fortem” Rumphius probably meant alcohoL 
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water. This, however, is chiefly done with the clothes of 
royal people, because, when these are so washed, they both 
better absorb and retain the odour of Musk and Zibeth, and 
similar odours.” 

Observation. 

It may be also noted that Lemon Papeda and Lemon Carbon^ 
or Limo Bubalimis —“ a Valent, in Amboinse descript, pag. 
189”—are also mentioned. (Vide pL 226, fig. b of Atlas.) 

(^) Chap. 38, p. 106, vol. ii. 

“ Limo ferus. 

Lemon swanky. 

Dutch—Wilde Lemoen Boom. 

''This species of lemon is also indigenous, or Indian, and of 
a wild nature. The tree is not very thick, and smaller com¬ 
pared with the others. Its head is small and its branches 
are straight. The leaves are like those of Limo Papeda^ but 
rather longer and more acute ; about six inches long and 
more; the anterior part slightly serrated. In its middle, 
however, between the cordate and superior part of the leaf 
there is a bend, and the leaves are slightly indexed. The 
fruit is smaller than that of all preceding ones, similar to 
the Spanish lemon, but smaller and tapering at both ends. 
Some are pyriform ; others are like the larger plums, oviform, 
everywhere covered with warts; dark green and slowly 
becoming yellowish, which colour is mostly observed in those 
which grow near buildings and are there cultivated. The 
pulp is small and granular, but juicy and very acid, producing 
griping. The scent is not unpleasant, citrine, but feeble, and 
mostly wild-like. The branches also bear long spines, but 
small ones on the twigs, near the leaves. 

'* In Latin it is called Limoferus ; in Limoen Swangi, 

from its irregular and deformed shape. The Malays, how¬ 
ever, give the name of Swangi to such things as belong to 
the forest, are wild, and of irregular form, such as are mostly 
magicians and chiefs, whom they properly call Swangi. In 
Amboyna it is called Usse Malumeit^ and Aussi Wolu. In 
Ternatd, however, Limo Titigela. 

"In Amboyna it is mostly found in out of the way village 
gardens, and near their buildings. 
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Its juice is rarely used, excepting such as the Amboynese 
use with their Papeda porridge, but mostly for the prepara- 
tioa of the Cassomha pigment. Then its skin and juice is 
cooked up with other medicines to enhance their power, 
especially with bitter potions, which are given to clear the 
body and correct bad humours. With its rind the head is 
rubbed after washing it, as has been stated of Le 7 non Pttrrut, 
but care should be taken that the juice neither touch the 
skin, nor drop on the body.” 

Observatio 7 t. 

Under the name of Lemon Swangi it occurs in Valent. 
Amboinae descript., p. igo .—{Vide pi. 226, fig. ^:of Atlas.) 

(Ji) Chap. 39, p. 107, vol. ii. 

Limon elites. 

Limon Tiipis. 

Dutch—Liemis Boom. 

** Of all the acid lemons this is the most common and 
most used (vulgatissimus et usitatissimus). Its trunk is more 
slender than that of the foregoing {Lemon S'zjua 7 igy) ; scarcely 
thicker than one’s leg; mostly crooked and bent, having only 
few branches, which are crooked and spread out, and which 
bear numerous very short and spiny branchlets, the whole 
forming an extended and irregular head. The leaves are 
smaller than in any foregoing ones ; about three inches long, 
with a small hut very distinct cordate part, or winged petiole 
(‘parva, sed notabili cordata parte’; according to picture 
about.4th of the whole leaf). At the edges they are slightly 
serrated and of a much pleasanter green than other lemon 
leaves. The spines which are long and slender are firmly 
joined to the leaf insertions. The flowers are similar to 
those of the foregoing with five whitish oblong petals (his 
picture, however, shows only four petals), turned outwards, 
gathered together, and exhaling in the morning a grateful 
odour like those of Lemon Martin, The fruit is much 
smaller than the preceding: of the size of an apricot, 
globular, without tubercles, but some instead have .a naarked 
furrow, and mostly near the stalk, or in the inferior extremity 
(apex), with a few tubercles resembling warts. At first the 
fruit is green and then citrine colour. Its skin is very 
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tliiri [kag-hzi) and has not a greater thickness than the 
sta.lk. ^ The interior is full of pulp, white or greenish, and 
very juicy ; pleasantly acid, and has a nice odour and 
a.voijr. Its pulp and skin are almost like those of the 
Spanish lemon. The seeds are whitish, round, and oblong, 
and germinate readily if they fall on the ground, or are 
sown in it. Some of these fruits increase in size to those 
which ill Europe are called Malum Orthoniasiimm (a 
va-riety of apple) which has a pleasant smell, when rubbed 
or held in the hand. If, however, these trees are not 
properly cultivated they produce small and warty fruit, 
which take a long time to turn yellow, and become covered 
with a gum-like secretion. 

‘‘ This tree does not like a rich and fertile soil, hut a hard 
one, mixed with stones and old rubbish of decayed buildings 
^demolition mortar?). In such a soil it grows finer and 
luxuriates more. Sites, which are well exposed to the sun, 
suit it better. 

In Latin it is called Limomlhis, or Lima tenuis. In Malay 
JLe 7 non nipiSy on account of its thin skin; in Ternate, Lemo 
Jlcxva ; in Amboyna, Anssi Pipis ; in Macassar, Lana Capas^ 
as it is not much larger than a cotton-pod p in Banda, Usse- 
; in Baleyera, Djoboi; in Chinese, it is called Suj 7 i 
Cezrny which is the general name of the whole of the acid 
lemons. 

It is found from Java to all the East Indian Islands, not 
in. the forests, but everywhere near habitations, planted and 
carefully cultivated. Moreover it fruits all the year round, 
hut at one season it bears more plentifully than at others. 

“ The juice of these lemons is in daily use ; by it every kind 
of food is acidified, as all the people of India (Dutch India) 
vastly prefer lemon-juice in their food to vinegar, the lettuce 
excepted. This juice, used with food, tastes very nicely and 
is delicious. In the green state its skin is preserved in sug^ar, 
and the whole fruit is pickled in brine, to have it at hand ail 
tlie year round. This pickle is made as follows : fresh limes 
are slightly scraped, to remove the green exterior ; then they 
are pricked all over with a sharp pointed bit of wood, sa 
that they may be covered with holes. Then for three or four 
Capas is another word common to India, meaning cotton. 
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days they arc steeped in pure water, to rid tliem of their 
bitterness; afterwards they arc s!ij>htly dried in tl»c sun, and 
finally they are jiickled in brine, which is made of sea-water, 
saturated with salt to such an extent that an egi^; will float in 
it. In this way they are put in well-closed jars, and can be kept 
good for years. Tlicy .should remain in pickle h>r a month 
before they can be used, The.se lemon.sso pickled and mixed 
with powdered sulphur clean and dry up all kinds of skin 
eruptions, in .such a way that the granulating surfaces 
become a dry .scab. Instead of .suliihur, powiler of * pyrius' 
can be taken, and if too irritating it should he mixed with a 
little lime. Indeed the two together mitigate irritation, as 
much as we found lime and Sir mm (a kiml of plant) tlo in 
ma.stication, 

“In order to give a blue colour to steel bkules, such .is 
swords, and those called Krissat, there are no lemonn heller 
than these. They are better than Lnm /'o/iv/ri, and Icmmi 
carbon, which are not used except for want of the foniier. 

“ Moreover in them there is some mucilage, which, when 
the juice is mixed with corrosive sublimate, or Varinga* pre- 
serves and adheres to the blades better. If these arms In- 
cleaned and polished by any tjthcr substance, then they are 
smeared over with this prepared juice, as was explained in 
chap. 37, by which they at once, from blue become tlarkcr. 
They are then lightly cleaned with a dry cloth, dipped 
in oil, and put by. 

“Although in Europe we are taught that citrons can coun- 
teract every poison, the contrary is taught by the Inth.ne*. 
Certainly m.'iny poisons, not all lunvever, are excited l>y 
lemon juice. Thi.s is established by these arms liecoining 
covered with a blue colour. Moreover, those mostly fortnd 
the use of thi.s juice (in cases of jwisoniiigj who may have 
(on some occasion) taken poison, ant! by exjx.’riencc had 
found that lemon juice gave it more jjower.f 

"If eight or ten of these limes are cut ami their juice 
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eight hours, with half the quantity of water, a very good 
eye-wash is obtained, in which dim eyes are washed, if ex¬ 
ternally there be drawn over them a cloudy spot (leucoma ?), 
which hinders and bothers the sight 

“ If these ripe limes be plucked by the hand, and suspended 
tied to a string, or some such other way, so that they do not 
touch each other, they can be maintained sound for a long 
time during sea-voyages. 

“In the month of December, 1677,* a young branch of 
Lima nipis was put before me, the two inferior spines of 
which bore, on their tips, flower heads such as these trees 
bear, with one flower already open. When, however, this 
cut branch was placed in water for the night, both heads of 
flowers dropped off, as if they had been in some way fixed on. 

“ The leaves are used to rub the hands with, if anything un¬ 
pleasant may have been touched. When crushed, they give 
a better citrine odour, while in others it is more sulphurous. 

“ The juice of these limes is also used in painting, and in 
preparing a pigment called Cassomba. For this purpose it 
is as good as that of lemon Papeda. For this purpose are 
also useful other kinds growing in Celebes, and on the east 
coast of Ceram. These varieties in Macassar are called 
Tsjamburaga. They are larger than Lima nipis ; externally 
granulose, and of a dark green. In the upper part (apex) 
they are smooth, where there is a small circle, in the midst of 
which a prominence is raised. The pulp of these resembles 
that of the common Lima nipis, and is acid, but its scent is 
not like that of the latter, nor is it so pleasant. The moun¬ 
tain people of Ceram, on the East coast, bring them down 
for sale to the villages of those coasts, where they are used 
cooked with fish, on account of their acid flavour. Certainly 
these can be kept longer and are more suited than others 
for carrying beyond the sea, as these and the Luno nipis 
don’t easily decay.” {Vide pi. 227, fig. e of Atlas.) 

Observation. 

Just as there are many varieties of lemons (Limonum), so 
there are many of Limes (Limonelli), which, properly speak¬ 
ing, are a smaller species than the former. Many varieties 
* That is 210 years ago. 










3 i 8 Appendix. 

occur ; not, however, so many as are made out by t!ie Iwlow 
mentioned authors. Indeed, from the subsequent cha|»lcr, 
40, {I.imondlus aurarun.) tiiis is clear. 

" Many .species of Limouclli, or varieties, arc cmimer.jtf 4 in 
Sloan, Catal, pi. Jam. p. 21 r, which aregroupet! with tlu..«% and 
which are recorded in Thes. nostro Zeyl., p. 14J, where 1 hicHy 
Indian specie.s occur. Aj'ain, see Ray Dendr., p. Ho; llnkn. 
Almag.,p. 239; I'errar. Ilesper. Bel|'ic., p. 20<^ ; J. Comm* !!*! 
Ilesjjer. Belgic., p. 9 ; Valent. Amboin, descrijJt., p. l«>o, Sr," 
{Nota bcnc .—There can be no doubt whatever that, Iwith 
from it.s picture and its description, this Limondlns, or Utm 
tenuis, o{ Rumphins, of the Mal.ly.s, is identical 

with the kaghsi nimhoo of India, and the Lime of Moiiscrrat 
—the C. metiica van aciila, of Brandis and ilof»ker. I 
have entered into all the details of the uses r>f this iamm 
n/^is which Rumphiu-s gives, not because they are of much 
value at present, but because I thought them of some itn- 
portance, to show to what extent this kagksi nimkht tv,is 
used in the Malay archipelago. It was not used only as a 
condiment in food, and preserved in sugar as a sweetmeat, 
but also used in medicine, and in the arts. Now, in order 
that 210 years ago it should be there (vu!g.atis.simu<i ct 
usitatissimus), it must at least have l>ccn known there pro¬ 
bably same hundrcd.s of yeans before, to s|»rc,‘td all over 
those islands, and to have been found of use in the arts anti 
in medicine. Nevertheless, although found ’* from Java to all 
the liast Indian islantis," it was not found in forests, but eperj- 
where near habitations, and cartfutly mllhmted. 

Under those circumstances, there arc otily two ways t.f 
looking at it: (a) Either it w.is <an indigenous variety, pro. 
duced in course of cultivating other kinds, aiuJ raising them 
from seeds, as v.'irictie.s are often thus produced in Lumpe and 
elsewhere ; or (b) it was introduced " tale tjuale *' from rlsc- 
where. This lime is common to both Contincnial Imlia 
and Ceylon, and to the Malay archipelago. There are otlmr 
things which are common to both localities, such as 
(cotton), and Cassoinba (*'Kussumb,*' Carthaimis tinrtotin'.), 
and Krissen (Kreesc). There must therefore have bevn 
trade between these two places In olden times, rqHci.ally 
along the coast of the Malayan |>enin«ula, liurma, attd 
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Sic'iigal Rumphlus, moreover, states that this kagkzi nimloo 
w.ifs the one above others, which was particularly used “on. 

: c-a v’oyagcs, as it did not spoil,” and “ that its seeds ger- 
iiijjiatccl very readily if dropped on the ground or sown.” 

question now is—did India get it from the Malay archi¬ 
pelago, or the latter from continental India ?) 

(i) Chap. 40, p. 109, vol. ii. 

*' /, tmondlus aurarius. 

*'Lctnon Maas. 

“ Dutch—De Gonde LiemisBoom. 

•‘This is the smallest species of all the Lemons, the tree 
which, nevertheless, grows as high as that of Lemon nipis 
(A’tighsi nimhoo). Its leaves are smaller than those of the 
latter, at all events narrower; 2j- or three inches long, of 
which the cordate part is almost the third. They are not of 
HO brilliant a green as those of Limo nipis, but are dark 
f^rcen and spotted,* and their aroma is not pleasant. Its 
branchlets (raches) are more scattered, and mostly hidden by 
lit*; leaves, and the spines are of all, the smallest, and not 
fii.-my of them. The fruit is smallest of all, about the size 
*»f ;i large ball (globi sclopeti), spherical, and almost 

covered with small eminences, and mostly divided into 
• halh nv furrows.f Above (apex), it is umbellicate. It remains 
i;rri:n for a long time, but ultimately becomes yellowish. 

lu; .skin is thin, like a pellicle (kagiizz), and not very 
Hccnted. The odour can only be elicited by scratching it, 
the odour is not citrine, but rather aromatic, almost 
rcHunjbling Lag-ondi. The pulp is juicy, yellowish, trans- 
I »arcnt, and very acid, with many seeds of the size of wheat 

I n Latin it is called Limondbis aurarius. In Malay, 
/, imtni Maas, not on account of its likeness to gold, but on 
i ir.rotint of its use as shown further on. In other languages 
it i:* called by similar names (that is for the same reason). 

The leaves of the Ibnaoi Ceylon (C. hystrix) has its leaves spotted, 
liicir .iroma is not pleasant. 

+ All thin skinned Citrus have longitudinal depressions, or furrows, 
1 ., XAi ••I* the pulp quarters, especially when kept for a little time, as the 
ri.m .kin moulds itself to the pulp as closely as a tight-fitting glove. 
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In Ternat^, Lemo Tinagara ; in Macassar, Lento Bitleyu; 
in Amboyna, Ussi Helawan, 

It is found in Celebes, Ternatd, and Amboyna ; but in none 
does it grow abundantly. These lemons are not used in 
food, but mostly by goldsmiths, for cleaning every kind of 
golden article, which they afterwards intend to cover with 
pigment For this purpose they use this lemon in preference 
to others, hence its name. They are also mixed with medi¬ 
cines and juices, and used for clearing eyes, for which they 
are better than others, as they are not so sharply acid and 
irritating. Where plentiful, there they are also used for 
washing the head and body, not so much for cleaning it, as 
to give it a nice scent 

“ Compared to other lemon kind, the branches of this have 
many spines, short, thick, and hard.* The leaves drop off 
rather readily, and one part of the leaf easily separates from 
the other, and falls off (the leaflet separates from the winged 
petiole) ; so that the remaining part looks like the leaf of, 
some other tree. The leaves, if crushed, have not much of 
the scent or taste of lemon leaves. ( Vide pi. 227. figs, c, c 
of Atlas.) 

Explanation, 

Also described in Valent. Amboinae, p. 190, under the 
name of Lemon Amas, 

{Noia Bene, —^This lime is thin-skinned and very small, with 
very acid juice, like a small kaghzi nimboo. But the rind and 
the spotted leaves have not a pleasant scent, although the 
character of the fruit has much of the kaghzi nimboo ; the 
leaves are more like those of the C. hystrix, that is, supposing 
the whole leaf to be 3 inches, its winged petiole or cordate 
part would be i inch, or about one third of the whole. Thus 
Limonellus aurarius appears to be half way between the C. 
hystrix and the Limonellus proper^ or kaghzi nimboo,) 

(J) Chap. 40, p. 110, vol. ii. 

Limonellus Madurensis. 

** Lemon Madura, 

Dutch—Madutase LiemisBoom. 

* If I have read Rumphius rightly, before he said with regard to 
spines, that there were not many of them (nec ita frequentes), all citrus, 
however, have more or less spines. 
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In Madura a certain species of small fruit, or sweet lemon, 
occurs. It looks very pretty on its little trees, which are 
rtbout 2 feet h*gh. The branches, nevertheless, are strong, 
^rifjular, and slightly striated. The leaves are solitary and 
simple, about the length of the thumb’s joint, and are of a 
finger's breadth, not cordate, and with equal but sinuous 
odgcs. No spines are to be seen on the branches; the taste 
of the leaves is bitter, and if held against the light they pre¬ 
sent the usual oil cells of other kinds of lemons. The fruit 
is spheriCiil, compressed in the upper part, pitted all over, 
and of the size of a ball (globi sclopeti). They always 
remain green, and without much difference in their sizes. 
Xhe skin is thin and juicy ; the pulp divided into cells, as is 
tisiial in other lemons ; taste subacid, and at the same time 
aromatic ; the colour of the pulp is orange, with only one 
seed ; rarely two seeds are found, of the size of a wheat 
grain, acuminate at both ends. 

** In Latin it is called LimonellusMadurensis and Limofielhis 
I'^umilus (dwarf) ; in Malay, Lemon Madiera ; this name, 
therefore, is probably from the island of Madura, situated in 
the gulf of the large island of Java, where it has its origin, 
and whence it has been brought, and carefully cultivated in 
the gardens of Batavia. 

The fruits are not eaten raw, but preserved with one or 
t%vo of the leaves to give them a nice flavour; they are 
then served at table with dessert. 

** To-this I add, at the same time, another wild species of 
i^immilhis.wliAcXx was brought to my notice since 1694 called 
I^iffmmUus Angnlostis. The fruit differs from all other 
leinons. It grows near the edge of the sea. It is called in 
Malay Lemon Utani Basagi, &c., See.’' (Vide^X. 93, fig. a) 

fern— -This Limonellus Madurensis, both from the 
picture and the description appears to be no other than the 
kumquat, or khnquit, of Calcutta, Lucknow, and other 
I'daccs. In Calcutta I am told it is grown in pots, for the 
ficcoration of portico.s. Although Rumphius describes it as 
dwarf plant, either it, or one very like it, called hazara, can 
tje grown to the height of 6 or 8 feet. Probably it is late in 
ccilouring, and as it is used in its green state for preserves, 
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tJiey may not have given Rumphius any chance of seeing iti 
orange colour. The .same happens to the Kainiy orange, 
which is eaten while green, and therefore never seen when of 
an orange colour.) 

(^•) Chap. 41, vol. ii. 

“ A nmn Hum acidnm. 

“ Lemon I tarn. 

“ Dutch—Dc Zunre Oranje-Appel Boom. 

“Having described all the species of Indian acid lemons, 
there remains for us to treat also of the fruit of oranges, 
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length of a common needle, very strong and sharp, especially 
in young long branches. In these they are often of the length 
of one’s finger. From the old branches and branchlets, how¬ 
ever, they mostly disappear, so that they can be handled 
without injury, and if the tree be carefully deprived of its 
young long branches it can be easily climbed. The younger 
trees for a long time are certainly not thicker than one's arm, 
and everywhere, both on the' trunk and on the branches, bear 
sharp and horrid spines. The flowers are white, like the pre¬ 
ceding, with five’petals, only they are a little larger. The fruits 
are spherical, oblate at both ends, without tubercles, and every¬ 
where covered with marked foveoli. The cplour is dark 
green till they become wholly ripe. If they remain on the 
tree for a long time, often they turn yellow, or orange, on one 
side, and some also colour all over; but these then are already 
over-ripe and spoilt. Their skin has a sulphurous odour, 
but less so than the sweet oranges, and it is of the thickness 
of about a thick quill. The pulp is divided into ten quarters, 
and they are as firmly adherent to each other as to the skin, 
so that they are not easily separated. This orange is, never¬ 
theless, very juicy and mucilaginous, and as acid as the 
Spanish sour orange (Seville), but not so pleasant, and rather 
bitter. It has many seeds, oblong, rugose, and sinuous, with 
a white and thick shell; beneath that is a purplish pellicle, 
and inside all is a whitish kernel. 

‘‘ The wood is whitish and sufficiently hard, but cannot be 
much used for implements because it is very crooked. This 
kind is more productive than any other species of lemon found 
in these regions. It fruits all the year round, and can be 
used daily. It grows in all soils, but above all, it prefers the 
proximity of human habitations.^ 

In Latin it is called A acidiim ; in Malay 

Itanty that is black lemon (from its dark green colour); in 
Banda Usse Mettin ; in Amboyna Usse Metten. 

It does not occur in all the islands 'of Maritime India. 
Moreover, in Java, Baleya, and Celebes, this orange is 
unknown. In Amboyna it is more plentiful, but in Ter- 
natd and Banda it is rarely met with. Although these 
oranges are full of juice, nevertheless they are rarely, or not 
Presumably on account of the manure. 
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at all used with food, especially raw, as their juice, alllunij'.h 
vinous, is nevertheless unpleasant and slightly hitler. Tlii-y 
are, however, used in a sort of rustic drink, called *• I’ruri *' 
(Punch); but for this, Lemon Marlin is the Inrst. 'I bis drink 
is not healthful, as it is made up of a lot of incompatiliU* in¬ 
gredients, which are mixed in raw. The bases of 
ever, are the heating arack, anti the refrigerating lemon Juii r. 

“Then these dark green oranges are excellent for rlr.mini; 
and poli.shing copper, whether alone or mixed with powdrrrd 
charcoal, so that copper becomes bright and splendid, if at 
once it be washed in water anti dried in the sun. 

“Thc.se orange.s arc also very u.seful ft»r washing the beat!, 
which they clean very well. They al.so clean off |»rr«}jir,ili«n, 
and don’t sting the .skin as much as others. For thi'i juirpoio 
they are first toasted over hot ashes, till they sligjitly burn 
and blacken ; then they are cut and used. They c.tn be al so 
used for preparing Casmnba pigmctit, allhrmgh ina ,il«nr, 
but mixed with other lemons. They must be peelrtl before 
squeezing their juice. Thi.s is also done when used for clean¬ 
ing copper. ■ 

“ I add another kind, which mostly occurs in Macassar and 
Balcya, and is there called Lemm Maritsja, that is kmon 
crispiis and, Nitor fiperix, which is of the size of Lima mipis, or 
somewhat .smaller, but at both ends either plane or tleprr'*sed, 
resembling the sweet oranges of the Ambtrynesc ; externally 
rugose, and all over covered with small tubercle* rcseinblmi; 
grains of pepper, hence, probably, its name. Its skin. Iiowrvr r, 
is thin, and c,-tn lx: easily peeled off, so that the pulp «.in be 
removed whole, as in the sweet oranges of It s 

pulp is acid and used with footl by the people of .o i.if * 

" Of thi.s class a huge variety occurs in Amlmyna, 5 hr friol 
of which grow.s to the size of an infimt's head. i.xHtndJy 
it is granulated, and has few .seeds ; the pulp, how ever, b-n .% 
feebler flavour than the common ones." 

OhtTi’tttim. 

As of lemons, s:» of oranges, many arc the v.irletics wliicli 
have been enumerated by various authors. This al #1 < Ilf 

* 111 iliere it a %fml\ m$m r»ri!Rft nf ilit #r «iiamm 

caliccl MitM marmgif* m ** hnim^ 
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■viz., that “ the pulp of the common orange (Aur. vulgare) is 
sour ”—Ferrar.-Hesper., 377, and Boerh. Ind. H. L. B., p. 239, 
■where see other varieties, also in many other authors quoted 
in Sloan. Catal., pi. Jamaic., p. 210, and the elegant figure in 
lilackwel. Herbal., Tab. 349, &c. 

This kind is also described by Valent, in Amboin., p. 190, 
under the name of Lemon Hitani.—{Vide pi. i, figs a and b 
of Atlas.) 

{Mota bene .—The variety first described and the picture 
agree completelywith the characters of the Seville orange. 
Although often the Seville is rough and sub warty, especially 
round the apex, I have met with specimens in South India 
which are spherical, and almost smooth. In Lucknow, the 
Seville orange called nb-ranj, is often as smooth and shiny as 
an apple. Moreover, from Pertabghur, Oudh, I received a 
specimen which was rather ovoid, like an egg orange. Rum- 
phiu.s only mentions the use of this bitter orange for punch, for 
cleaning copper, and for washing the head and the body ; also 
for preparing the Cassomba dye. He makes no mention of its 
being used in any way for preserves, so that it is likely the 
Chinese did not use it as a preserve either; otherwise, the 
Chinese residents would probably have imported this art into 
the islands of the archipelago. The tincture of bitter 
orange peel is probably of Arab origin, as they were not 
only acquainted with alcohol, but they used the bitter orange 
in their Pharmacopoeia. I have never read or heard who it 
was that first made candied orange peel, and marmalade out 
of this orange. The Chinese preserved other kinds of citrus 
in various ways, and probably the idea was taken from them. 
The extraction of essences from its flowers, leaves, and peel, 
was probably of a much later period.) 

(/) Chap. 42, p. 113 , vol. ii. 

“ A urantiufn Sinense. 

“ Lemon Manis Tsjina. 

“ Dutch—Sineese Orange-appell Boom. 

“ These fruits, by all the common people of Amboyna, 
arc considered indigenous ; but it would be better to group 
them with the other Chinese oranges, chiefly for the following 
reasons: This tree is slightly taller than the preceding 
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(Seville), with erect branches ; its rcniiuicd head, howw.r. i s 
larger and fuller. The Icuvenare narrower ami iiior»" at uU' ih iu 
the foregoing; three »»r f«>ur itiches Ion;;, ;.rnooth, wilh ■;»»} f 
nerves, and scent similar to the first (.St-villcj. 1 h<' «‘-rttate 
part is as long as the breadth of one's fingtr; Ini? <* n-suow 
that its cordate form can scarcely l>c in.wle It f , l!<nv~ 

ever, slightly broader than that Lnnm M<tfhn nJu-ri-fftr 
fig. I, Tab. of Rjm>i»hins ainm-'f l>e /rosv? but 

/mm JUtnut, as it h.asan immense "parscoolata ; “ th- itfae 
also lemon Itlartin must refer to fig. of same l.de 1. It 
The young branches have long and narrow sj»inrs ;t in the 
adult ones, however, mme arc jirrtcptiblc. The frnit h.as 
two form.s. In one the oranges are larger tlian in the t4hrf. 
The larger ones are like tlie foregoing (hrvdlcj or a little 
smaller; .spherical, except near the si,ilk, where there i < a 
protuberance; at tlie top (ajwrx) it is dciircssol .and 
with foveoli. The rest of the rin«! is smotjtli. b«l it h.Ntnaiiy 
small foveoli. The .skin is rather thick, fnngows, and easily 
detached from tlie pulp. Ihstirnally, from green it turns 
darker, altiiotigli it l»e wholly mature.* Moreover, the skin 



* Like the jieiiote of ail the sAntam type rd ofange*, »i i» taiJypoi 

t The young liranehct that probahiy UMtnphiu» refrrs Oi mu »hr httg 
canes given off from the main tniak, or from the thiefeer Irrsw hr*. 
t In Kandy they have a ilmilar tin/era orange, whk ii, they w»y, 
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"The other variety of this orange is a little smaller and 
smoother, depressed at both ends, more like the Spanish. 
«>range, externally covered with minute foveoli, and with a 
til in skin, thicker round the stalk. The skin is also easily 
Separated from the pulp, which is like that of the larger 
variety. This orange becomes yellower when on the tree, 
^nd, if kept for some time, becomes completely yellow, like 
true oranges. These trees, in Amboyna, are not productive ; 
at least, they do not fruit every year. The trees, moreover, 
must be of full age before they bear fruit. They like the 
plains, and full exposure to the sun. Those that grow on 
tile cold hills of Amboyna mature their fruit very slowly, 
a,nd arc mostly acid. These same trees do not grow to a 
very old age; they often give out an acid fluid, and exude 
ffurn copiously. Then, for one or two years, they give a large 
crop, which turns yellow on the tree, and afterwards the tree 
dies. This evil can be somewhat prevented, but only for a 
^Iiort time ; if, for instance, the tree be so perforated, as to 
|Jart with its superfluous sap. Others, on the contrary, drive 
St strong iron nail into the trunk. 

“ In Latin it is called Aurantium sinense. In Belgian, 
<Sint'.u' appels. In Malay, Lemon Manis Tsjina, which nanae 
in applied best to the la.st or smaller variety, since it grows 
more frequently in China, and is preserved in sugar by the 
CThinc.se, and sent everywhere. 

” Some, however, as has been stated, call these fruits sweet 
oranges of Amboyna, especially the first kind, which is 
mostly cultivated by the Amboinese on their hills. By, the 
l^'ortugucse it is called Laransa ; and in Spanish, Naraiiza ; 
liut by the Indian Portuguese Limondoce. The true Latin 
niinsc of this kind is Malum aurenin, and Hespericum, from 
■which .some think that Pomum a^irantium, and the Italian, 
j^omemnsi, are derived. I, however, think that all these 
jiaiiic.s have had their origin from the new Greek word 
and this from the Arabic ncrang, or Persian naring^ 
or naran, which word denotes this fruit; and which, without 
doubt, the western Arabs (CEthiopes) once introduced into 
Spain, afterwards degenerating into Naranza. The new 
I ^atins, however, being ignorant of the origin of its name, 
call it Aurantium, which squares better with the golden 
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colour, and the name of Pomi atirei. By the Javanese it is 
called Djerroc Leeki; in Macassar, Lemo Soiigalia, that is, 
Chinese lemons ; but in Amboyna they are called Massussu, 
and by the Chinese, Ty 7 ig-Cam, 

“Some Romans attributed to Palladio the honour and glory 
of first introducing into Italy the Asiatic citrons and lemons. 

“ This is very true of those fruits, but by no means true of 
the oranges, as the name of Hesperiicm Pomum amply shows 
that it came from the western parts of the world The 
oriental, and especially these Indian oranges, do not differ 
in the least from the Spanish or occidental oranges, either in 
foliage or green colour of the fruit.* It is easy to see that 
neither the western oranges were propagated from the 
eastern, nor the eastern from the western; and much less 
so were both of these produced artificially by grafting from 
citrons. 

“They are found in almost all these oriental islands, from 
Java, Celebes, and the Moluccas, to Amboina. 

“ Many eat them raw on hot days to revive the stomach, 
but they act best on an empty stomach. The Chinese, in their 
own country, have very elegant round oranges of the second 
variety, which are smaller than the common kind. These 
they preserve whole in sugar, by making fissures in them, 
and flattening them into the form of large discs. In these 
little or no bitterness can be detected. They fill jars with 
them, and export them to other places. The Chinese in¬ 
habitants of Java preserve them in a similar manner, but, 
they do not know how to cover them so elegantly with sugar 
as they do in China. The Chinese also send these same 
oranges, wholly dry, wrapped in paper, to other countries; 
they are very grateful to the sick.” ( Vide pi. 116, (a) figs. <2, b, 
c, and d, of Atlas ; also, pL 93, fig. b, which are the same.) 

Observation, 

This tree is called Malus aurantia sinensis by Jonstone, 
in DendroL, p. 26, and in Sloan, Catal. pi. Jam., p. 211; and 
Aurantium sinense by Ferr. in Hesper., p. 430. It is that 
which is called Malus aurantia humilis by Casp. Bauh. in 

* It is probable that Rumphius had not noticed the difference between 
this Portugal orange and the siintara type of orange. 
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Pinac., p. 436, after Plukn. in Almag., p. 238, and Mala 
aurantia sinensia by Valent in Histor. simpL reform., p. 212 ; 
and in Amboin. descript., p. 189, which closely resembles 
that called Malus aurantia regia^ dulcis, Zeylanica in Thes. 
ZeyL, p. 39, &c. 

{Nota bene. —Both the picture and description of this orange 
agree with the characters of the sicntara orange of India. 
On the back of the Tab. 34, from which I took these tracings 
of pis. 116 and 93, Buchanan Hamilton wrote : '‘Thelarger 
variety is the Sylhet orange,” {kamllL lemboo of Calcutta,) 
and the " smaller variety the Midnapore orange.” Rumphius 
states that the larger variety does, not colour, and remains 
green even when ripe, like the so-called " green orange ” of 
Kandy. It is not, therefore, improbable, that this very 
variety of simtara orange was introduced by the Dutch or 
the Portuguese into Ceylon. The Indian varieties of sitntara 
are all orange by November and December, and are not con¬ 
sidered fit to eat till they are quite orange all over. In the 
description of the Kandy green orange, it will be seen that 
by keeping it turns completely yellow, as Rumphius states.) 

(m) Chap. 43, p. IIS, vol. ii. 

" Aurantium 'verriLcosum. 

" Lemon Manis Besaar. 

" Dutch—Zoete Oranje-appel Boom. 

“ Of all the kinds of lemon trees, this has the tallest trunk 
and head, but its branches are not so erect as in the fore¬ 
going. Younger trees have some spines, but old ones 
certainly none; sometimes, however, their remains are found 
on the branches, without points and harmless. The leaves 
are similar to those of the preceding, or somewhat larger, 
more than five inches long, and of three fingers' breadth ; 
acuminate, and slightly dentate at the tips. The cordate 
part is small, and can scarcely be made out, especially in 
adult trees (meaning that the petiole is only just margined) ; 
in younger ones, however, it is long and narrow, and can be 
better distinguished. The scent is more feeble than that of 
the preceding, and the flowers have also five oblong and 
white reflexed petals, larger than in others, the pummelo 
flowers excepted, to the grateful scent of which they 
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approach. The fruit is larger than that of the hrenmnn ; 
about as large as two fists, perfectly spherical, bill 
with several large and hard warts, as if they were tioil^*, 
skin, however, docs not become of so dark a green as in ilie 
foregoing, but paler, and is not so thick and sidpliiiroiis, 
and very firmly adhering to t!u: pulp; so niiicli Sfi, llial it 
cannot be se]mrated, but must be cut with a kriifi!. Tin: 
pulp is divided by many, but siin|de pellicles, which how¬ 
ever cannot be separated into segments as in other tir«iriges» 
nor is its colour so reddish as in the foregoing, but yrlloiiish, 
semi-transparent, sweeter ami more juicy tlian the foregoing ; 
hence many prefer it to that. This sweetness, moreover, is 
not so mixed with tliat sulj-acid (vinoso) Ihivnur, but is more 
feeble and resembles that of cherries. The seeds are pleiili- 
fill, and larger llian in the foregoing, and tlie tamlre in not 
hollow. The Amlioinese do not care for, and do not cnlli- 
vatc this kind, as it <!oes not suit cold hil!*s Imi likrs a 
gravelly Idack soil, mixed with sand, and we!! exjiONei! in 
the sun, such as can he made in villages near habilalioiis. 
By ICuropeans it is more ftojiicnlly the jwc- 

ccdinn, as it fjrovvs more quickly, fruits earlier, ami is more 
productive, compared with the furcgfdiq;. 

“In Latin it is called /tun trrrmwMni; in Belgian, /fiv/c* 
Appclm: in Malay, Lemm Mttnh Iksmr; it is also called 
Lemon Tsjina by the Amboincse, as this is mostly cullivalctl 
by the Chinese inhabitants. In Ternat^ it is called Sirkmm. 
In China there arc two kinds ; one common, which is there 
called Bit-cam; that is Lima rt^im, and the other Sen/'- 
cam.* The latter is double the si«e of the common kind, 
but not so sweet. 

"The variety under consideration is not so conunon as 
the foregoing (the loose skinned smlam), it having Iwrcn 
brought by the Chinese, and other strangers, to these i .lands, 
from elsewhere. 

“ It is much eaten raw, and served at table with dessert. 
On such occasions t!ie skin Is removed by a knife, and the 
pulp cut obliquely, not transversely, into pieces, and the pulp 
part saved as much as possible, as mostly this orange coti^tiuts 

♦ Sm^ .ind Cam may have entered into the name# at the IndUn 
immges “ tSn^am " and “Mma/a." 
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of a number of simple large seeds, very closely set. The 
Chinese give this kind mostly to the sick, to invigorate their 
stomach, and excite their appetite, as it has no subacid irri¬ 
tant (vinosam acrimoniam) like the foregoing, and it does 
not make one perspire so much.'* This however should be 
noted. These oranges should not be eaten in quantity after 
dinner, when the stomach is filled with various kinds of food, 
and especially when filled with milk, as then a choleraic flux 
may be often caused. I have seen this produced in a whole 
family of very well-to-do people, who, after drinking milk, 
used to eat these oranges. 

In Banda there is another variety which has sweeter fruit, 
and its exterior is similarly covered with warts. Its pulp is 
white, and wholly sweet when ripe; indeed sweeter than 
those of Batavia. It is called Limon P older on; it occurs 
also in Plo-ay. 

In Madura, there is also a sweet kind of lemon, which is 
smallest of all, indeed smaller than Limo Nipis, with a thin 
skin, and not bitter ; its pulp consists of many soft granules, 
and is very good preserved, for which purpose the Chinese 
inhabitants of Grissecka use it; this latter place is situated 
in the region of Madura. 

In Latin it is called Aur. Pumilum Madurense; in Malay, 
Lemon Snassi, and Lemon Colte. 

‘'The branches of all kinds of lemons (Citrus) are so 
manipulated and transplanted, that within a few months they 
begin to bear fruit. Such branches of old trees are selected 
as seldom bear fruit or buds. These are placed against the 
trunk, and pounded with a stone, so as to slightly bruise the 
bark. Then this part is covered with a rich and tenacious 
earth, so that it may not fall off. It is then enclosed in a 
split bamboo, or other integument. Such branches are after¬ 
wards let alone for five or six weeks, during which time you 
may reckon that the bruised part has emitted roots into the 
surrounding earth. Then the branch is cut off below the 
split bamboo, or other substance used as a wrapper, and 
planted as it is in a box full of good and rich soil. Then 
within a month it begins to fruit, but not more than once or 

It is curious that Rumphius had discovered that Citrus juice checks 
perspiration, and therefore quenches thirst. 
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twice, and afterwards perishes. If, however, it is pheet! in a 
fertile soil, it f^rows into a perfect tree. This nmle of pro¬ 
pagation is a common anti profitable custom among the 
Chinese inhabitants of Ilatavia. 'I’hey hire for themselves 
certain gardens, or lease a piece of lami for a scries of years. 
They practise this art with the object of obtaining fruit 
immediately. Others, in order that old trees may iKrcome 
jiroductivc, cut off many of their branches, ami transfi.'c the 
trunk with a strong nail. This can also be done, and is 
equally effective with the trees called Ntnm, and Ihngtt 
ranjongr 

OhsenmtUm. 

This appears to he the s.ame species, or at a!! events, 
variety, which is called Aur. Stdhtnm, anti uneum by herrar 
in Ilesper., 395. {Vide pi. 59, figs, r, d, «*, of Atl.(s.j 

{Nota /w/c.—This Aur. verrnnuum ap|»ears to have all the 
characters of the Portugal nr Malta orange, but it is a warty 
variety. It was md, however, commtm in the Malay arehi- 
pelago in the time tjf Rumphitis, some 2 i:x> years ago. It 
appears to have been then of recent introduction in those 
i.sland8. Rumphius thought it was brought by the Chinese, 
and speaks of it in connection with the Chinese inhabitants, 
the natives not having at that time taken to it. Europeans 
however, frequently planted it in their gardens. On the 
back of Tab. 35 of Rumphius, Buchanan Hamilton wrote 
“ ChAndptir orangeP What the latter Is I don't know.) 


No. 43. 

The following layering-clay is succe-ssfuliy used by 
CkawdreifOi the Horticultural Garden, Lucknow. He uses 
it with advantage for those plants that arc diHicult to kiyer. 
His receipt for making it is the following: 

5 seers, linseed oil-cake (alst-kf-kha!i). 

5 seers, Faddy husks (dhUn-ki-bhusi). 

S seeis, urud flour (urud-ka-ati). 

5 seers, fresh cow-dung. 

125 seer% clay (chickni-mitti). 
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All thrtc j»{;ret!irtU!i Ijc mixed well •'‘I'd 

t<j dr< 4y ihtiroujdiiy in water, in a larjjo nand, 

( r A t m.iy Ik? ‘iiirmiseil, the perfume thin Dnnfjotind 

5:,v« , «4i whd? drc-iyint;, ii nut agreeable, (iirdftarl says 
!*t 4 K '•!!.,iij whether this iayerintj compost is fit for use 
««i not, ,j ;;rr*!s twi;; tif any tree should be intrtKluced inU» 
thi. r l.«y II by the folhminjj morniti}', its green colour is 
on? li.ijsgr?!, d i<4 fit fiir tj ic; otherwise, it should be allowed 
to fryuK ot and dr« ,iy fitf some time longer, 

The Way hr «srs this t;o(n|«isition is as follows : He selects 
abramh ‘.uited |«» layering. Under a joint In? tightcie^ a 
!mI o| i» ine, so as to cut into the hark, ami then knots the 
Iwinr. Jlc thru wrajis the tied part in this layering clay, to 
the length of ,iib«jm four inches, an»l two inches across, giving 
it a spindle shape. I le binds the whole with cloth ami string, 
and bend* it U-fadtiott in ,i pot of rich soil, pulling a heavy 
brich on the top of the earth, in order to prevent tlte layer 
from springing out. The tightened string appears to clujck 
the flow of sap, ,tnd cause a sort of callus to fte fitrmed, 'fhe 
Hay apjurars then to stimulate the formation of roots, which, 
finding .a rich pabulum, develop quickly and fill the pot. 
The pot, of course, should be watcrcti when necessary. Wy 
lhi» nirans layers have been taken from plants which will 
not oihrrsvi'ic rwit; ,and those svhich took a year to form 
r<K 4 s Could, by this method, be made to <lo so in a few 
months. of twine, a bit of wire tightened rountl the 

b,tfk by means of 4 pair of y/wM, would answer as well, if 
n<4 l*r!i<-r, 'flu M.il!.! lemon roots so readily when layered 
in ihr hot wc,ithrr and rains, that no cl,iy is needed, but 
only the tij:hi«-nrd Other kinds rif citrus, however, 

!.«ke nw« h iongrr to rf»ot, and therefore this layering clay 
might bt' very tisrfid whers rapidity of layering w;is an 
*4»|rc! Tlir r l.sy should Ire prepared some time before it is 
fr<jisifi!d. I found that in the hot weather, if the pots are 
wMirrrd regularly, and in the rains, when the foliage was 
at uve, the layer'* rooted more quickly than in the winter. 
H firfj ro..!-* arr form«'d, they can |jc easily seen on the siir- 
lacp f4 lie- |i«4, umlcr the brick ; often they may he seirn 
ing out rd the ilrainage-hoks, which should be at the ade-, 
on a kvd with the bottom, and not at the centre of the 
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bottom of the pot. Weeds should be kept out of the layering 
pot. 


No. 43. 

{a) Mr. Steven.son, of Sylhct, ha.<? kindly given me the fol¬ 
lowing names of the varieties of citrus grown in the Khasi.1 
hills. I give them here because they difler slightly from 
tho.se given by Mr. jerman Jone.s (See chap, on Origin of 
Citrus, &c.). 


Bengali Names. Khasi Names. 

1. KamalV.U.so .Santra. 

2. Naringhi.. Sim. 

3. Moghii ..... „ Mting.tr. 

4. Satkara ..... „ Kuhit 

5. Kaki ..... „ Yanpriitng, 

6. Khi\taj,tmir .... „ Kaniphor. 

Of these (2) Naringhi, (5) Kaki, .and (6) Khhtajamir arc 
sour, and smaller than the sweet oranges, though of the .s.tmc 
fiimily. (?) Satkara is like a citron, and is not eaten ripe, 
blit is cooked green, and usctl as a kind of sour ekutni. 
(i) KamalA and (3) MaglM difler little. The rind of the 
latter is .somewhat thicker, and its colour lighter than that of 
the common orange, the KamalA. (Vide pis. 2S<3 to 258.) 

(h) Mr. Anderson of SibsAgur, Upper Assam, gives the 
following names of the varieties of citrus there found. (.See 
[iIs. 234 to 239.) 

1. Rab4bTcnga. 

2. JforaTenga. 

3. Sikla Tonga (bitter lime). 

4. Bar Tonga (big lime, mi a pummeld). 
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I:j I (.'454, Lowtlifr, writing *'on the I%ra and vege- 
! .;i .1 j -y. »!)!< ! •, uf A»s.it« " in one of the journals of the A. 11 . S. 

• i Is.iy ., “'J he various species of oranges and lemons 
I'l \ .4J» V. »<M ;r 4 on) Ji you. In the garden at Saikwah 
• 1 ,. j 1.5 f have just deserted—is an orange-tree 40 feet 
1 : jt. ttlis- Is tir-irs ihotisamls of fruit. There arc several other 
' ' f '.ni ilSfr dimensions. Lemons of the finest kinds are 
!'■ ;v 3 v'/id fhtoijghout the forests, ami .arc a great treat to a 
!ii I iy, f.-vrfish rajdorcr. I often Come on a !o,u!ed tree in 
tivr nsid t *>i it glass piain, with no water nearer than some 
}i tlouinless the remains of an ancient culti- 

s .iijun. , , , . 1 hr very !>cst citrons I ever s;uv were growing 
!.i ,i niofsih on a barren island of nearly pure Hand, on 
dj, t i j rf I?-rSi-impooier, The growth of the tree was very 
i ill,di!r f,r any plant of the Aurantiaccaj. The lower 
' A-jr ti oling treK|icr-likc along the groniid,* ami 

' ir J r .,,,,jy htden uiili bunches of rijie perfumed fruitfi, 

> ; <• ,, r.j.'lmg more than 3 lbs. apiece. I have converted 

1 , * 5 titr<»n, and can vouch for their delicious 

' : Its. n <4 jinpf«.bab!c lh,it the soil in all those hills 

r •,«■{;,- ■ to ih*’ growth of the t'itrus tribe, As to 

i'i.r r 4 ion, nothing is easier, both by the aitl of 

?!, s 'i * v' , 3-»rf«.|>>, and animals carrying the sewi about, 
.) ,4 by n,r.»jn *4 muntlaiions,. Almost all the citrus lioat 
4 sj 4 lotdd rasily lie carried long distances during 
li »!.H bd .inywhrre on land, the fruit would eventually 
„!)tj tlir wds Would germinate. The orans;e*tr«c 
5 S'r! I vlofJi Cafrt, larwiher mentions is not likely to 
h,i\r of ihr su»(,ira variety, .M this docs not, as far as 
I I'l.to any great height. It was protobly of the 

s idh group, or j<o%»ibly of flic I'ortugul variety, Jiml pro- 
li;i.h'y a '<c«:sl!fisg in fad, all he saw were proluddy sced- 
bst; 

* ah* nsworiwns Ibis rope>ii)te cbaracter ef die brandies of 

tUf, i'u **•;*, 
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No. 4 $. 

Gardeners' Chronicle, 31st July, p. 15,1 Arliclr, 

Cilron. 

" In recent consular rcjmrts, appear interesting accounts of 
this well-known ingredient of pUiin-jHiddings and wedding- 
cakes. Leghorn Citron,is what it is umially termed, hut lillle 
or none of the article is grown there, Sicily and Corsica 
furni.shing the sujiply of the new fruit. The Citron-tree is of 
the Citrus family, and is as nearly like the ksnon as it c.in 
well be. It is propagated principally from cuttings, and 
flouri.shcs near the sea in shcltcrctl jmsitions, and in warm 
and sandy soil. The tree resembles .somewhat an ovcrgrmvn 
bush, and as citrons often weigh from (i to S lbs. each, the 
branches of the tree must be supjiortcd by props. The trees 
are subject to peculiar constitution.al diseases, which kill 
■without mercy. As the profit of the grower depends largely 
upon his favourable situation, &c., it is hard to make even a 
rough estimate of the business. Supposing the trees to be 
planted 3 yards apart, and allowing fourteen citrons to each 
shrub, the average weight of the fruit per acre would bt; 
9,346 lbs. The price of this fruit in Leghorn is alnjut sisc 
cents per pound, but from this must be deductctl cost** of 
casks in which the fruit is shipped, about three dollars, and 
cost of cutting and packing the fruit, two dollars j«;r ra .k ; 
then general expenses of the citron farm are eslim.Ucti at 
sixty-eight dollars per acre. The Corsican .and .Siclh.m 
grower packs the fruit cut in halves in casks with brine .»n«l 
ships it to I-cghorn, where there are nine factories for candy¬ 
ing citron, employing 300 men. On arriv,il there in th*- ,«r 
casks, the fruit looks like huge lemons with tri;mf!ndoii>i|y 
thick rinds, and little substance inside. They remain in 
pickle some thirty days, and arc tough and bittir. They an 
then boiled in fresh water till soft, cut into qimr!rr*i. ami idS 
the seeds carefully removed. They are then placed in jam 
with hot syrup, and for about three weeks the proporiiwi of 
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r !j.* )•, (-«i?v 4 .Tintly iiH rr.i swl until no more sujrar can be ab- 
'>»U <!. ‘riir it htt per of sugar to icxj {scr cent. 

« i h -.j!*., 1 hr rpi.ii torn are fmally placed on wire netting to dry, 
•111*! % In n rr.tdy .tie 51,0 k»’d in the small wooden boxes so fami- 
b »r t'j us. f iu«45, in rdiort, may be described rouglily as the 
!l!i«k perl u{ a sprrifH of lemon, jikkled to extract its bitter 
d.ivour and absorb the oil ; then boiled to make it tender, and 
with sugar to make it palatable. As with other 
.irticles of coinincrcr, so it is com]tiained that the prices of 
* ilron ,'ire l,irgrSy regulated by speculation, varying from 
l«j rents to ij! cents jier jiound at Leghorn. A curious fact 
is that more citron is imported into Italy than exported from 
it, the profwrtion for the last three years being as ten to onc.f 
’Lhc soil of Cuba is eminently adapted to the Citron shrub, 
but few tree* are, however, grown there, everything being 
abtindonedl for the staple crop— sugar-cane. It .seems .so harti 
for communities to learn the lesson of diversified crojis; all 
sugar-cane, all cotton, or all wheat apparently must be ex 
peeled, Cuba, Mexico, and California offer advantages in 
the culture of the Citrus fruits, and arc only awaiting enter¬ 
prise to dev’clop these profitable pursuits.” — Atmrkan 
iiuHcr, 


N*o, 44 

|em«n pickle faccording to Halroo Sukhi Lai's 

rrcdpl : 

Ut) tbe ikin <4 ihc lemons as completely as you 

«411, then ru! the kmoir< mio four tpiarters lengthwise, but 
u.a c^mplrlely, m dial ihe tpi.srters may still hold together. 
Thru l*rtwcrn the tju-ifier’i fill ill the following mixture of 
•ipj* f* .ind other ingredirniK, and pack the lemons so pre- 
|Mrrd in a jar, which is to be rolled rlaily for four or five 
foimitcs for .1 whole week. ,\flcf thal,jx»ur in a quart bottle 
tuli «»f frt ill kniofi piier, and continue the rolling daily until 
?fK pil.kle fieromrs fit to cat. 

* <l»«* struct means ih*i the sjciip ii re-ticated dally, and 

# ft mm il«i I Ijfgf «|««iiiy df caftdM dlrm it uiti m Itiiif 

hf 

Z 
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1. Nimak (salt) 

2. Zeeri (caraway seed (?)) 

3. Gol-mirch (black pepper) 

4. Dhuni^ (coriander) 

5. Adrak, or s6nth (ginger) 

6. Il^ici (cardamums) 

7. Laung (cloves) 

8. Hing (phuli) (assafoetida) 


10 chatanks^ 
4 


2 tolas 
I tola 

3 mashas 


Pound all these ingredients finely and mixed th< 
thoroughly, and add half a bottle of lemon-juice; then m 
them further and stuff the lemons between the quarters wi 
this mixture. This quantity is enough for fifty lemons. 3 
Phtila-Hmg this is what the Baboo means. Wrap the hi\ 
in a bit of teazed cotton, and burn it on a bit of cowdu3 
fire. When the cotton is half burnt, the kmg-is to be pound 
and thoroughly mixed with the other ingredients. 

He particularly impressed upon me that in order to ke 
this pickle in good condition, from the time of being put in 
the jar, it should neither see daylight nor the light of a lair 
that is, it should be kept covered up and in a dark pla< 
When wanted for use, a lemon can be taken out by the har 
without exposing the jar to the light. 

All I know about this pickle is that it is very nice, a: 
good to eat with meat, curry, See. The baboo added that 
formerly made this pickle from limes, but now that he h 
tried the Malta lemon, he would never use the lime again 
he could get the lemon. 

(b) Others’ pickle limes, skin and all, in brine and oti 
ways, much in the manner mentioned by Rumphius in t 
chapter on Limonellus or kaghzi nimboo, which see. 

(c) The Gulgul of the Punjab (pi. 186, figs, e and/), I ; 
told, is pickled by cutting it into thin slices and packing 
in alternate layers with salt, pounded ginger, and jet 
(caraway). When the rind is well softened by the brine, t 
pickle is used in cases of enlarged spleen. 


* A chatank is 2 ounces ; a tola is a Rupee's weight; and a ma 
about the weight of a grain of wheat.** 
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No. 47. 

Mr. R. Blechynden, Junior Secretary to the A. H. S. of 
India, kindly sent me the following information. He thinks 
that Comilla, or Kumilla, the capital of Tipperah, the district 
near Dacca, on the east and south of Mymensingh and 
Sylhet, is close enough to the Khasia hills to make the 
suggestion, that oranges may be found wild there, plausible. 
He, however, adds that Dr. Hunter, in his statistical account 
of Bengal, says that the Pati nebu and limes are products of 
Tipperah, but oranges are not common. 

(Note. —I have a suspicion that neither kamld. nor szmtara 
are names of Indian origin, but probably take their origin 
from the Chinese Kam and Seng) 

Mr. Blechynden further says that from the few words 
with which Roxburgh, in his ' Flora Indica,' dismisses the 
subject of oranges, it would appear that they were very 
little known in Calcutta in his time.” He says : As they 
do not thrive in any part where I have been stationed, I 
cannot well enter into any satisfactory account of them.*' 
Yet, in the Hortus Bengalensis,” it is stated that plants were 
in the Botanic Garden (Seebpore) before 1794, and that they 
were introduced from Sylhet. 

In Robinson’s Assam (1841) the native names for different 
kinds of citrus are given ; they are many, divided into acid 
and sweet limes, sub-acid and bitter lemons. He also gives 
two shaddocks, three citrons, and three oranges .—{Vide 
Appendix, No. 54.) 


No. 48. 

Dr. Maglieris decoction of lemon. 

Cut a lemon into thin slices, peel and all; add three 
breakfast-cups of water, and boil on a slow fire, and in a 

z 2 







340 


Appendix. 

glazed or enanielled vessel,* until the lifjuid is re«l«ri-d |<» 
onc-third. 'I lien allow the whole to stand expji'cd to the 
air for a whole nigiit; and early next morninji strain and 
squeeze the whole, and giv'e it, all in one d««e, t«) thi' jeitii-nl 
on an empty stomach. In had cases, it is better to jpve a 
.similar dose again in the midfile of the day. In that » tse, 
double the above fpiantity shmihl lie preparerl every ilay. 
This rcmctly shouUi be continued until the patient is (juitc 
well. Instead of one lemon, you can use three limes .similarly 
treated, or half a large khntht orange, or Kumaon lemon, or 
a Seville orange, or any .similar quantity of any .sour citrus. 

For intermittent fever, weakness, and cachexia after 
intermittent fever, or for enlarged sjrleen of receitt st.nuiing, 
this decoction of lemon is very useful. hVir enlarged spleen 
it is only equalled in my ojrinion by Fiuoride vf Amimmium. 


No. 49. 

Orange marmalade (" Francatelli's C0ok'.>i Guide"). 

Split the Seville oranges in quarters ; use a sharp knife to 
cut out the fruity pulp from each quarter, without any of the 
white pillt left on it; and, as this is effected, pick out all 
the pip.s, and put the fruity portion in a basin, .am! the 
quarters of the |)ccl into a lat^c |jan containing w.drr. 
When this is completed, boil the quarters of peel in w.Urr 
until they are soft to the touch ; they must be then fhainei! 
and put to .soak in cold water for twelve hours; tin y are 
then to be again drained on sieves (or any basket w<.rfe| f.,f 
two hours at least, to rid them of .»!! unncccusary nutisisue ; 
after which, they must be cut up in thin shrol* by ine.ms »4 
a sharp knife. Next, weigh the shre»ls and also thr pulp, 
placed in reserve in a basin. For every pouinl of the lo?.d 
weight, allow three-quarter.s of a pound of white cry‘4.illifte 
sugar—(Cossiirore ciystalline sugar Is the best, being lotally 

• Metallic vrvwli are objectieniiblc far boiling ackU »n. f ViHiiw u 
earthen ve&eels, without glaze, would absorb mush of thtr hsjiwl, tu 
Agra they tnadee gltaed taucejpans, much used by MahuwedaM, 
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free from treacle) ; then boil the sugar to the pearling degree,* 
then add the fruity part, sliced very thin, and the shred peel; 
boil for twenty minutes more, stirring the whole time. 

No. so. 

Candied lemon and orange peel {^from an Italian cookery- 

book). 

Split some Malta lemons or Seville oranges into four 
quarters, and remove the pulp as before (which, in this case, 
will not be wanted, and can be utilized in other ways). As 
you effect this, throw the peel into cold water. In the mean¬ 
time boil some other water and cook the quarters of peel in 
it till they are tender. Then lift them out of the boiling 
water, and put them again into clean cold water for two days, 
renewing the cold water two or three times a day. Then 
take them out of the water and drain them. In the mean¬ 
time boil some sugar to the pearling degree, t and when tepid, 
immerse the drained peels in it, and leave them there for 
eight days, taking care, however, to remove them everyday, 
and reboil the sugar to the pearling degree, and, when tepid 
repeat the former operation. On the eighth day, reboil the 
sugar as before, and simmer the peels in the hot sugar until, 
taking a little of the sugar and cooling it, you find it 
crumbles in your fingers into a flour-like powder. Then 
quickly remove the peels, and drain and cool them on 
sieves or other similar surfaces. Finally dry them in a 
slow oven (or in India in the sun, on dishes protected from 
the flies, with wire covers, or other similar appliances). 

I think citron peel, after pickling in brine, to remove the 
bitter taste, can be candied in this way also. 

Anybody with leisure, and not in a hurry to make a for¬ 
tune, might do a good service by experimenting on all the 
peels of the different varieties of Indian citrus. Natives, 

^ By this is meant th.e pearllike bubbles which form on the surface of 
the boiling sugar, at a certain stage. 

t Vide preceding note. 










342 Af>pfndix. 

owing to their patience, are suiteti to work of this sort ; and 
any philanthropic person or society might do them a st-rvii e 
by teaching them how to candy citron, lemon, and orange 
peel, so that they might he h.ul fresh, and much nicer than 
the Iiard, stale imjrorted candictl jieels, 'rhese arc .imal! in¬ 
dustries, ejiiilc suited to natives with small capital. 

No. St. 

Lemon jelly (originally talcen, I believe, from the Qinm], 

Slice the lemons very thinly, nmoving all the f.rrds, To 
every iiomui of Icmoii, .illow three pints of water. Soak 
the .sliced lemon!* in this water f<*r Hv* rdy-hnir hotir *; then 
boil them in this .same water till quite tender, asid h t them 
.stand another twenty-four hours. Weigh one and a-half 
pounds of tiossipfjre while .ogar f^any trace of Irra* le iti the 
sugar will spoil this jelly i for each pmiml of the hoihal fruit 
and water, lloil the sugar, water, and lemons till a liuk% 
cooled on a plate, will .set like a jelly. 

This receipt is applicaldc to limes, oranges, and other 
citnw. It i.s a thin iprlatinous marmahwlc, .and, in rny 
opinion, much nicer than the thick, jam-like marmalade of 
the shop:?. It is a nice way of using the antiscorbutic quali¬ 
ties of lemon;!, and ought to Ijc a good tonic. 

Fresh fruits make the best flavoured preserves. Ikatcn 
with toast and butter, or cream, this jelly is very gowl. 


No. $2. 

In .St. Domingo, Htsso had met with an r d fruit 

rugnenx, a large, thick-skinned orange, fur rows;*! and nub. 
warty. (Fide pi. 40, fig. d.) Curiously enougb, Its fruis was 
there given fry preference to ski-profile enfeebled by ferer. 
Then: lire many Instances on record in which various, kinds 
of citrus were given with advantage in cases of fever, ahiv.ugh 
the kind of fever is not often mentioned. (Set- chap, «n the 
Uses of the Citrus.) 
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X<». 5J- 

I l» »4 iK>t .iliv-iy j all «pp«>rltinity of seeing]; the citrus 
, in S! iWM r, I 4 .kr 4 Mr, Kulley aiu! Mr. (tollam to note 
she < ..’. lif -,f the .Dul that of the y«Hiii|f jiliootH in 

I jhry ( al me the folhmini'. which may, perhapH, 

I -.ri vi<The n-inie * of the trees are given in the 

/ t. •» *i!r, Kuiii'j, Jau kiiow : 

I Shahftu, or Mitim iVrwAw flowers large, Malta lemon 
/‘■/rr a’/o/f*, *.h<ioH green. 

K.tA»i flowers v(-ry sllfjiity tinged with 

*}UU'l€mf 4 9 i'd ; 

s, /.V/ho# mnjh'.a t/«i»;4v|-flowers, Large, cdouml ml; 

ilfcrih 

4 . mhiti mmifm Mi enumm ; shoots 

l^rcrcii. 

fu! : «rrr«. 

fruiUuismuli (si/,c rif kemikt 

J* I f Vd i tllC %Vltll, 

ihr ^hrhiv’A |i^.rt>ihk litif/: of midisk aims0ii; dtmMf 

It dpnM t¥4ml iIkiI of bmme iit ilw yoiiiig 

fA’i #s‘i %]wf riiiil |iossitily the fofc- 

h 4 <l liryKifi4 ill?? lirofUG if ally of tlicin 

|).»i! sf- 

/ r.-m Mr. ti-Mur, 5.di.ir«iiparc :~» 

I th.wcismall, white, tinged purple; 

l^frril, 

.♦ f,;4o#/ tlosvcrs, large, white, tinged purple; 

T"' ?•-, looflts grr^n. 

? •„ r,i.4,// . flosver-., large, while, tinged purple; shtmts, 

and calyx,tinged purple ; fdumls, 

hl-j;hl sifr.cO, 
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5. or flowers, white, tinged purple ; shoots, 

green. 

6. flowers, large, tinged purple; shoots, green, 
occasionally tinted purj>le. 

7. flowers, large, white ; .shoots, green. 

8. SadAphal —flowers, white, slightly tinged purple, occa- 
.sionally pure white; .shoots, green ; the whole tree extremely 
thorny. 

(). AVrw-—flowers, large, pure white; calyx tubcrclcd ; 
shoot.s, sliglitly hairy. 

to. Amidty—UovicTH, small, | inch diameter, white, tinged 
purple; .shoots green. 

11, small, J inch tliameter, while, faintly 

tinged purple; shoots, green. 


No, 54. 

1‘hc following noticest»f citrus varieties arc taken from Will. 
Robinson',s " Account of Assam ": 

Acid liinfs.~~-Ni>uii 7'atxtt ; (i/mti ttimu 
Stmt lime,—-Mila nimn hnga. 

Acid limcs.—Jamir leuga; //amir Icnga ; IWi sa/ung 
Imga; liar salnttg Imga; C/tMlA imga ; Narcngi Irnga. 

Sub-acid Icmmts .— Cbdl/d Imga; Ntigti c/uik/ti tenga ; 
I/alangd muri truga ; Jura muri knga ; Bor rnori 


Shaddocks. —White, Bogd robab knga. Red, Kanga ridm 
taiga. 

Citrons.—Bor Jord tmga; Bird jord taiga ; Boh jord 
taiga. 

Oranges.—Hintorid tmga; Kama/d taiga; and Jaidm 
tmga. 

(I«t writing of the A^am vegetables, he mention* four 
* 188C11, The fourth class he calls Tmga. ©r acids used a* 
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Ka 5 s, 

III Vrii|;f% I/iWfiiS sahirkwiis Citkaiimsis, p. 141, the fol- 

IciW’inij tif dtrm :m triiymeniled 

I, l' sirriifii4ii4- 

r, .iiif.ifilium - £iimla«nrhm; and Silm, fmrm$gii~ 
■••i^vrr! (.\Icilticca% Circar?!, Ai,iriiii|jabath KhaHtaMts, 

lirfr ii never friiilvdj 

,|. C,'. llrr^iattiia |C acida, under thL%. No. 3 , he 

|}ir ftillcfwiiig varicriki :-*•»* 
nf acrid lime, 

rjfinmhw, rniiiid lime, 

Iniifj ^mal! lime, 
llikk-^kiiiiieih smut!* m?al lime, 
f Cliiiia yellww-jnsced lime. 

li dffn'itaif/^fifkw^ large^ riva!, ^^iinHilh'-sikiniied lime. 

rmimh *afniwl!i«4dlined lime* 

/.//a a large, ghibreir, «^pringy»»kinncrl lime, 

Ar4bi4ri binr, a largr, lhkk> *a:irt, frciin Muiicat 
4 e, Lmpil.i, (wed Hine). 

rv 1 ,". J^fr«!ic4, 

1:, if airisitieliiei iiiadiifenm?! of Multiple). 

1 ^ 4 * 11 '.. .-Tlib li'il a new nmt of mtifiifiiofi, by 

raJline the C mhU *4 Umhm^t CA^tgamm* I have iiever 
•xrii 44 br.ifi! i4 liir llrrgafiid ritrii-^ ill India, iJr. Waringi 
in fle'irtioicapfria of fiidia/' may have liikcii lliii nitmc 
1 * 04 SI 'I lri| I (Vhk AjipcndiKi Ko* y,) 


Mo. 

r;,oie^#/r/ Omnmk, |otli January, iSMfep, 1 % 

/f (yrhnu Ejclerkir Icitiondike, but lit the interiiir 

f ofti|i4rtiiiciii% cMcept m% am in colour^ iiwnfi and |icf- 
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fume those of the orange, the solitary exception having the 
attributes of a lemon. Those who are curious in such 
matters should consult our vol. for 1841 and 1842. The 
subject is also discussed briefly in Darwin’s ^ Domesticated 
Animals and Plants.’ Various explanations' have been 
offered, but, so far as we know, the only one based on actual 
experiment is that of Gallesio, who tells us that he impreg¬ 
nated an orange with the pollen of a lemon, and that the 
fruit borne on the mother tree (orange) had a raised stripe of 
peel upon it, like that of a lemon, both in colour and in 
taste. Supposing this statement to be accurate, we have 
thus an instance of the influence of the pollen, not on the 
germ only, but on the germ-case, or ovary, which is of course 
part of the mother plant.”* pi. 259, for what Risso 

calls Bigaradier Bicolor,” and Bigaradier Bizarrerie.”) 


No. 57. 

Baron Hubner’s ^'Through the British Empire,” vol. ii., 
p. 271 (Australia). 

“ Enormous ,but almost tasteless oranges were served with 
the dessert. I am told that the trees which yield them, and 
which were planted by the convicts, have deteriorated from 
want of proper care.” 


No. 58. 

From the Penny Cyclopaedia ”—Citrus. 

. '' In China there is an enormous variety of Citrus, with its 
lobes all separating into fingers of different shapes and sizes, 
whence its name of fingered citron. The Chinese esteem it 
very much, both for its rarity and for the grateful odour of 
its rind. They place the monstrous fruits on porcelain 
dishes, and have them in their apartments to fill the air with 
fragrance.” (Called Fo-show-kan, or Buddha’s hand.) 

^ It is doubtful whether the different varieties of Citrus are so easily 
mixed up as GaEesio’s experiment would imply. 
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No. 59. 

The following information was kindly given to me by Dr. 
Murray Thomson, Chemical Examiner to Government, 
Roorkee. 

The formula of cane sugar is Hgg and of Grape 
sugar Cq Oe ^2 O- The sugar of an unripe orange is 
chiefly grape sugar, but as the orange ripens, cane sugar 
appears, and when quite ripe the grape and cane sugar are 
in nearly equal quantity, viz. about 4’5 per cent of each. 

The formula for citric acid is Cq Hg O7. Of course you 
will understand that this formula is based on the new atomic 
weights for carbon and oxygen—and Oil of lemon, 
and oil of orange peel are chemically identical. They are 
hydro-carbons of the group 


No. 60. 

Prof. Asa Gray, in his Structural Botany,’’ p. 288, para. 
545, calls th'e edges of the carpels leaf-margins,” as in 
fig. 618 (caltha palustris) or marsh marigold, and the oppo¬ 
site suture he calls midrib. 

In p. 260, para. 478, he says carpel, or carpophyll denotes 
pistil-leavesy i,e. seed-bearing or fructiferous phylla (leaves). 
A carpel may be a pistil of itself, either the only one of a 
blossom, or one of several, or it may be a constituent of a 
more complex pistil. In either case, a carpel is the homo- 
logue of a leaf.” 

Para. 479.—“ The ovules are peculiar structures normally 
arising as outgrowths from the margins of the leaf, or some 
part of them ; sometimes from the whole, or a special por¬ 
tion of the upper or inner surface of the leaf.” 

At p. 299, para. 577, he says, *‘the Hesperidium (orange, 
lemon, lime) is the fleshy fruit of a free, many-celled ovary, 
with a leathery rind, and is a mere variety of the berry.”^ 

It would appear to me open to question, whether the Hesperidium 
ought to be classed with the berries. 
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Ko. Gi. 

Names which appear to be coiiiinwn to iistlia aa»! J.ip.iti 
—Saturthy Rd'ktv, April Jo, p. Gs?. 

“But the Japanese cunstime the yarB-loirs; roots «»f the 
hasu (Nchuiibo micifcra) raw, boiled, baked, fricil, ur t<'dtn «:4 
to a flour, in soups. With the scetls they make t.do s ,ind 
pastry. limn is the vu)j;ar, th»: pure j,i]>aiwse naou- ; the 
Sinico-Japanese, which is Hudtlhi lir, .and •sacred, r* r- w. a 
corruption of the Chinese /.rw, the water-lily. .... I he 
Di.stylium racentosum (/c«, or }•?#»« , has l<»nj; brrn isf I in 
Japan for whee!-c«>{js, ;uii! its ashes .ire ejtlrjfiivdy o .«•<! by 
all the fjre.it native potteries, in their tinest ijlaiO. an<l in 
the famous celatlon jurecn, kn<»wii ,is ' 

In India they e.at not only the mdi of the Keuni <Xs'h»n' 
bium spcciosuin}, or pink lotu., under the name of Ai .i ;#/ 
ghattA, but .also its lonjl roots, umier the n.amc of/<■'». 
Half the latter word, and the .Simeo-Japanese nano* rew, 
appe.ar to mean the same thinj*. Can liuddhi'it missionaries 
have carried this name frmn one couittry to the other .* 

Then a sort of efflorescence scraped off certain soils itt lndi.t 
b called Snjji. It is used for washinR clothet, stoap-makinij, 
md g/azinj! imtcry. Can this Indian word Sajjt have any 
connection with the Japtinesc Seiji f If so, these two w»i»ds, 
and perhaps many others, would apircar to indicate intef- 
course, of a very ancient date, between the two counlnc**. 
In the same w.ay we find Cafias (cotton) and h’tifmmA 
(safflower) anti Lm00 (citrus) common to both India and the 
Malay archipelago. 


No. 62. 

The following are speculative considerations, to accoiint 
for there being frequently no Juice vesicle* on the side* of 
the pulp quarter* or caqjcls, but only on the dmmfereme 
side of the carpel I have seen many instances, In which 
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{!:<■ <* vr ,i* nroiK al io fr«m the $idcs of the carpel (sec 

j! f:;;-. h .iisij /V;. an mijjht to be the case, supposing they 

v.f jr Js .jij.iJiJijom to the oil eclls of the leaves. In the latter, 
llir r.u I cH'. are ilitseniinate*! all over the leaf, and not only 
re n the rnidrih. it is nevertheless a fact iXvxt gemrally the 
jnss c VC .i< h s .irise froiii that part of the carpel which goes 
t " I'-irn the circumference of the pnlp-ball. This circum- 
c I ihall ende.ivtn>r to explain in the following way: 

*1 he rrntre of the I iesperitUum, or Citrus fruit is fixed, 
while »!v rircumfcrence moves outwards as the fruit grow.s 
and rtp.tndf. VVe shall suppose that in the ovary, or when 
the hecj«-ridjmn is quite young, the oil-cells of the carpel 
are on 4 4 ?if/ with its edges, or nearly so. It will be evident 
lhal, the edges of the carpel, forming the centre of the fruit, 
teing Rxetf, some part must give w;iy as the blade of the 
rarptl is pushed outwards by the growth of the juice vesicle.s. 
Thcrcffrre those jmrtions of the carpels, which Isave stretched 
gradually to adapt themselves to the filling of the vesicles 
with juice, will be those which now form the sides of the 
rarjicl, and which arc usually firee of vesicles. (See pi. 106, 
fig. t*. :i 

Thi’t giving-way sometimes goes beyond mere stretching^ 
.isj'l the pans arc torn asumler by the bursting power of the 
rvj..u}iS)n:» v-'-iclrs. This occurs generally in the shntara 
|.•,5l(nmrJo groups, svbkh see.* In these cases, not only 
the wledc rarpcl is Hep.ir.sted from the central column, but 
.4frn !ihr rdgrs «4 tlw c.srpri itself arc torrt asunder. 

In pS f.g fjjj b, the tffitr.d *;« 4 unm remains isolated at A, 
whdf 0.7 the r.if jiels have b-en torn away from it, and only 
l.rrp 1JJ, coiniMunkaiion by inR.ins of the radiating fibre.s. 
"i'hr c.»ij)r 5 “. ihenisdvrs .arc all closed. 

11 ♦ i. bg- b, shows the central column dragged to the one 
i4«- by .» riosed carpel, w hile almost all the other carpels 
tj ive n. .t only receded from the centre, leaving there a hollow 
but arc burst ojwn sviih the points of their juice- 
vriubs pfojertijig into the hollow centre, 

11 4 i«w» itiis bursting force in a more exaggerated 

»j 4mirr tearing the central column into several parts, A, A, A, 

* >4 iJ# di*niwi*ve chsrariBi^ of the Portugal orange, and allied 

I* iImii. m uMiurHf, the centre it wtid. 






I 
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and bul"in" out the circumference nf the carpel also, tm 
both sides of the mid-ribs, C, c, as wclJ as tcarinj; open SiJinc 
of the carpels. 

I’l. 72, fij;. e, sliows an instance in which the atlathnient 
of the juice-vesicles was m*l only on the circumference 
portion of the carpel, but half way up its sitics to ts, i!. 

I’l. lod, fi}'. c, .shows the usual attachnienl of the vesicles 
on the outer wall c', while the two sities, which have ip.ulually 
.stretched like India-rul>ber membranes, arc free of vesicles. 

As will be seen in the siinhtrn group, one of the character; 
of this variety i.s a hollow centre, when the fruit reaches 
maturity. 

In pis. 125, e and izC, l>, is shown another effect r»f ex¬ 
pansion. At a certain period of maturity, and after the pulp 
carpels have been dragged from the central column, their 
expansion is arrested, while that of the skm er nmi goes on, 
80 that the latter is also dragged away from the pulp carpels, 
leaving a hollow space between the pulp-ball and the skin. 
These oranges have a curious puffy feel, aiul the ptilp-hali 
rattle.s within them. 


Ko. <jj. 
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i,f '/.wh :i 11*4 Ui hmt% easily gra^pal by the five 
‘iiicli ilifj-..i! ^.lirnrii in jiL 4 and if. 
ill r»ii*»l!irr jilar-r, ;i nf peajik are carrying 

>4r'rri!'-, in ilir IHvo arc Carryiiig a fruit like a piiic- 

^ il r.irc. The |)im>a|)iili% lidiig an 

ykiti?,«*4ili! imt have liecfi kiicnvii in Assyria in 
ilv '.** My h lliat ihtm* Uvn itHai arc each 

i tv» ihr king an fauiicthiiig rare and 

I1iu«:fii«:ian?i trailed lari^cly %viih India and 
iJiina, and !3c*rc iv^ndd have brrn lilltc difficiilly in intro- 
hi|.: tlir r.iir^iii iitl« Assyrkt at a very early date.* 

Kii. tip 

II1 r bdliiiviiifj h lakeII frtiiii the C/ii^iwkii of 

fifii C'lfPibcrt f^. dJ-*. 

fr$ki ijiiiiritiHm #11 Sitn 

llrifidi %hcc4aaiMil say^i: *'Alimil 2,300 car-badi 
i f *4 ♦iraiiijr^'i %4dll lie rnarkrlcfl from lfti?i ilislrici 

!!i:i. ‘.r.ru.11 llv ciraitfy’^ firriiverl thibii m rrijtikiln sliijt- 
tjir ilic l^a^ierit Hlatrs, ihai an nvcr-fuiiiply 

I'4 any |rr4rd.. lac* Anerdrs IS the chief dislricl cif 

il’ir «<f.«?!:;<“ ind’ir^ny. 

1‘kr f <,!!444y scale, rriinmriiily called llic while 

.i!<s i'; In ilie' sf»ran|^c pruve?!. Many cif 

V|/ i^uh.%tA‘t l#rru *'ijt altd many cilhcrs, now 

I tn li<^ irrale-d ill the fiaiiic ivay. 

' ,!l‘i .n-f ||4S ,S"4 y^l bc^il dis<<:i%:’crcd lliat will kill flic |M.?St 
ifijmapi: llm iter^ .lild Mfificir-iitly iiicM|iciliive to 
<4 bprayiisg llir trees has ficcii fotintl 

ir»ri|r*f:44b «vivar3^y la file IsKt that the lii|iiid iimt did licit 
cvrfy yail af the Irrr. I| i% ficiW stilled that lilc 
3 ni ihr r44cs! ill tlir disirkt 11 aboill to jialcilt 

* $ < ^ ^ lra*1 *4:4ex, t:re afi firtsslr c<f liufiP till llir 

f. 4 'ut; i tl^: pi i|ie ##«4 

^ i Msff #li«| IMiliii'iCff* 
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an apparatus for applyinif a jpis to oran^o and othrr ir* < , 
which it is claimed will kill all scalc-hu^;** without injuriis; 
the tree. A tent is cf»nslnict«l over the tree, am! the n *. i, 
generated in the tent. Many arc of opinion lljat !h>* 
de.struction worked liy the wjjite-scale bug and other pi t. 
is due to the fact that fertilizers not having been usi d, tlie 
.soil is becoming impoverished. The fact that a aeie 
orange-grove at San (»a!>riel, whicli for some years has }»*■< u 
fertilized, is free of scale-bugs and other pests, seems t<» 
indicate that the true remedy is gooti husbantlry." 


No, Cs. 

Trifacittl 

In Lindley's "Theory and Practice of Gardening,** 2nd 
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of Alexandria. The latter appeared to have obtained this 
variety from his home in Smyrna. He says It may be 
obtained by grafting the embryos of a lemon, a citron, and 
an orange in the following manner:— 

One of the three seeds is wholly skinned, so as to lay 
the embryo quite bare. Each of the other two is half¬ 
skinned, the skin being removed from one side only. This 
being done, the naked embryo (or naked seed, according to 
Lindley) is placed between the two others so as to be in con¬ 
tact with their skinned sides, and the whole are bound to¬ 
gether with fine grass. They are then planted, and ulti¬ 
mately the trifacial fruit in question is borne.'' (! ?) 

The mode of producing this variation appears to me an 
oriental myth, which may possibly have originated in the fact 
that one orange or lemon seed often contains three or more 
buds, and in germinating, produces three or more young 
plants in close contact. This is a well-known and common 
thing in citrus seeds. 

Risso and Poiteau in their monograph of the citrus give a 
picture of the Bigaradier Bizarrerie, which I have repro¬ 
duced in pi. 259, c and d. It is, in my opinion, no other than 
this so-called trifacial orange, but the theory of its origin is 
different. 

“ According to Pierre Nato, a physician of Florence, this 
^Bizarria’ occured thus: A seedling of the Seville was 
grafted (with what variety is not stated). Its strange charac¬ 
ters were noticed in 1644. It was supposed that the graft 
failed (inanqiti d la greffe), and the gardener omitted to 
re-graft it. It threw up a shoot below the graft, which eventu¬ 
ally produced this ^ Bizarria.'" Other cases of Bizarria " are 
quoted as having occurred elsewhere. 

ThisBizarria" orange is said to have been subject to 
many variations. It flowered twice a year, some flowers 
were white, resulting in either S^villes, or sweet oranges ; 
more frequently, it had dull white flowers, resulting in mixed 
fruits, or flowers tinged purple, resulting in citrons. 

Sometimes the citron influence was limited to the rind 
only ; sometimes it affected the pulp also. Sometimes a tree 
which gave mixed fruits for some time, ended by giving only 
simple ones. A variety of “ Bizarria " in Nice gave all the 
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shoots j'recn, and all the flowers white, but some rtianj;*' . 
%vere very sweet, and some very smir. lie adds that tin . 
“ Bixarria" can be imi!!i|i!ied Ily I'laflinj', but it varici imub, 
It is as inconstant as it is strau|^',c. Mr. Huaial, '‘oiai^ji 1*.' 
of Paris, had one in t.St.s, which was ftjjly years old, and mi 
which were mixed fruits, jinil pure cilrons. It wasijraftrd mii 
the citron, and would jmibably end by praducinjj only tlse 
latter. 

In pi. 52 of Risso and I’oitcat), p. 79 (new edition by Im 
Breuil, 1K72), this " lUriirria" \\a% two kinds of friiis 

—one is half oraufje-likc and half citron-like, and the other 
with jiarts citron-like, ultei natiny, with part , which are leintm- 
like; .some flowers are white, am! Nome purjdc, but the /n/ivs 
in the plate appear all of one kind, .dlhou;*h in the text i? i * 
stated that they are oftmi eiirleil or deforrned, with tie 
petiole either naked or fretpu ntly win|*< d, while the fruit i > 
.sometimes ortlinary, and sonietimrs p,tiUy .S» ville?i; p.uSiy 
lemons or citrons ; and the |»!ilp in some very swi et, and in 
others acid and bitter. 

I don't think I ever examined a citrus tree in ln»li.t from 
which I could not gather leaves that resembled those «4 
some other variety. Ivach tree would appear to rcjjoahoe 
among its own typical foliage, leaves, so to speak, of f^rnne 
anmtors. So that a diversity of foliage in the citrus is, I 
should say, a very common oi'ctirrcnce. I have given in the 
Atlas many forms taken from the same tree. 

Darwin, in “ Animals and Hants under Domestication,' 
(2nd Ivdition, vol. i. p. 417), under the heading of (nau 
hybrids, says, " The famous bisarria orange offers a r4ri< !l, 
parjiliel case to that of Cytisus Adami. The gardener, v, Jiu 
in in Florence, raised this tree, tlceSared that it w.e. a 
secdiing, which had been grafted, anti .after the gr,ifi h.id 
perished the stock sprouted, and prrKJucctl tin* hie atria.* 
G.allesio, who carefully examined several living speriun sr. 
and compared them with the description given by tia, 
original dcscriber, F. Nato, states that the tree produces, at t hr 
same time, leaves, flowers and fruit, identical with the bi!!< r 
orange,and with the citron of Florence,and likewise comtsomd 

* I would respectfully ask—If ttie graft perirM, hr»w could ii » 
the stock, and give rite to a grtft-hyMdr 
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firji!, v,'i\h kimlM trifliitr blciidcd together, both cKtem- 

*iKv 4f}4 or -'^egrrj^aled in varioiin wayn. This tree 

t .nf |' 4 ^';|i 4 ': 4 lrj! by riilliiigH, and retaiiifi diversified char- 
Ihr %<!-^r 4 l|rd iri/iuiai orange of Alexandria and 
itrvrfii|iir 4 ill ii$ genera! nature the Inzitrrm.zml 
tiitfrf % «in 1 y in the «-irange being of the sweet kind ; this and 
file rilroii ,ire t#leii*ircl logetlier in the same fruit, or are 
*;r|^ 4 t' 4 !rly |a'oi|ui'fnt oii ||ir saiiie tree; notiiiug is known of 
si** orsgbi In r*i'eir4 lo the * lii^arria/ many authors believe 
ii i*i 4 i^r.ifidiybrii! ; Ciallrsio, on the cither hand, thinks 
that il h an e^rdiiiary hybrid, willi the habit of jiartially re- 
vriini',i by liiid^ to the n%*o parent formn; and we have seen 
1 J 14 I file \|ircJrfi ill this griiiis often cross sponianeonslyT 
Aftrr slating llitr mtm% of so many high aulhoritie.H cm the 
aiitl oranges, it 'woidd appear little? lens than 

411 on my pari to offerr any remarks. But, I 

lliifik ill the inlcresl of Science I ought to state my views on 
||ij*4 i|i4llrr. 

In- I cl*.i not lirlieve that the variomi specie!^ of citrus 
rradily ||ir<aif;ii thrir jwilleii. A!! my experiments to 
rfovH Iraioii rtowrr*! with orange pollen, proved kuhircs, and 
^Ir., ilivrr^i lor# abo recorded his opinion that tiny fmi 
I hr pmiianmcy of eharacler of tin: Seville, 
411*1 iriir lime in India, all three always jirojiagated 
foen .v."./, I «’< 4 ir 4 udr lhal they do Hot irileriilix. 

!o rilrom, iiratiges, and ienioini being 
in ilir *■' jii/4rrnr’ and /ri/ae/a/ oranges, I Ihiiik per; 
St rt lhal XiutHtmu may have teen taken 

f..f i/o/< iii'.n, lir< 4 ii%r $mhkf U. We do not really 

1 tv.*4' pt<r<1‘4<r‘j. «»r ^fnooiiirie*'-*c orange-colour 

h'Oi' n.nA^^m m vaiirlir^c but wa: do ktiiwv lliat: in 

fhr hh Iff a o-iaiy;*: r4 tiidia, 4 rJnnige from a dry Hea?4oii to a 
-.uitedirti fiiidiier In the kitioiw, citron* 

hlr fi'iit'?, 4ir <4i€fi pfoducr<| iii |}ir raiiiauTip, aiid In other 
tte’ n oflrti more warty lliaii the dry- 

f I f'f*rp, Hirrcbirr ft rriiMiinibk to infer that 

4 fid timk 44n,al all rveiite, may lie mmdnm coiiiiected 
%%'i!b We k$mw a!»i that tlie differriil parts of 

iIk find Mtl pulp are noiiryiecl hydig^tmi vesscN, tltrnrbire 

♦Ilf# %rA m lit wb|tci In ttmcli variaikift m |#r«|i4g4iiwit. 

A A 2 
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we have only to that in tin* it/^f^arvai/y mixed 

fruits* some of ilu: noiiriHhin^ the warly mm* 

have bi’irn of ailihrUi variation llial 

happen), and IhiH wonh! oive rise to ww .md 

Cfuiseqiient awr/iVoa.r in tlionc sirij'is, llieii tme r.:ifiii*i! liavr 
much tlilficnliy in conrjtidinj^ that a in the nrid 

give rise to some tdiango in th** rorres|iniidiii|f or ri< 5 i<e-'riil 
carpels rtf the juilp, and so also sndnre a ch:iii;»e in llirif 
colcnir ami ilavour. for we no more kimw pisehicrs 

sweetness iir soiirneHs in the ciiriis, ihafi we know wIiaI 
duces colour. No doiiht these cliaract^-rs may !»e iidirriled, 
but the varialioiiH are infinite. 

For rny |cirt, taking the view that !»/4li find and ji!il|i 
carpels are mt'idifications of /?mer//c.r, { think that {he‘,efii!x* 
tiires in one fruit cif the ciirus may jeisdldy he rKpI.ii'jo’d !iy 
simple budx-ttrittiitm, willmui any ■dirrci influence of riilirr 
pcdlen nr graft, wliafever theoii/ac of this hud variation in.iy tic. 


No. c^. 

It appears that in India the word rmac ineatis a weapon^ 
aiicl therefore may lie the same m of the .\!alayi, 

which Kiiifijihiim iiienlirms in hii cliaplerfi 011 tlir CilriM* 
I fic Sdiartiar Mtxitw of joili Angtoih a rrvietv of 

the Mpya! jubilee ICichitiiiion al l.^ivcrpooh regard 

to the rolleclion of aritiM, tiial *• it raiigei frotii llie tiny Indi.ifi 
‘creese* to the giiii/* Tbl$ %vfird rfrr.i>*appr4fs to 

be anotJier, %vlik:!i m comitiion to both India and ilie .\I.i!ay 
archipelago. 

Mo. 67. 

The folifiwing catalogue wm mrnmnmly brotig}ii lo rny 
notice by Ilr. Director of the Royal lUmme. fhirdrii 

of Pcrmlniiya, Ceylon* 

‘*C:atalogtis iliifitantm in Ilorto Botanko thipwkmi lul 
tarum alter** (Hutavia 1844), by jumn Karel liMdiatl 

1 have extruded from it the followinf liii tif cilfiii pkifit^, 
p* tiC• 
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No. 952.— Papeda, HsskL, differs from citrus in having a 
plane four-toothed calyx, with four petals, twenty-four 
stamens, with their filaments all free. Papeda Rumphiiy 
Hsskl. (Lemon Papeda, Rmph. Amb. II. 104, t. 27), 
Djeroek poerroet (Frutex, arbor). 

Petioles large winged, leaves ovate obtuse crenate, 
with transparent dots ; flowers in terminal racemes ; 
fruit sub-globose, thick skinned, warty; pulp greenish, 
bitter, and very acid. The petals externally are of a 
dull rose colour. The flowers are among the smallest. 

No. 953.— CiiruSy L. Endl. Gen. 5514. Citrus ovata (Hsskl.), 
Djeroek tanjoeng bo err ah (Arbor). 

Petioles almost naked, leaves ovate, rather acute, 
crenate-serrate; flowers sub-corymbose, with thirty sta¬ 
mens, the terminal corymbs few-flowered ; fruit sub- 
oviform, skin rather thick, yellowish-green ; pulp pale, 
juice acid ; petals totally white. 

Citrus amarUy Hsskl. Djeroek post, or Dj. Licmoh gedeh 
(Arbor). 

Petioles almost naked, the larger leaves elliptic, or 
ovate-oblong, obtuse, sometimes retuse, with large cre- 
nations ; flowers . . . .; fruit globose, golden yellow, 
thin-skinned ; pulp yellowish-green, juice bitter-acid. 

Citrtis crassa, Hsskl. (or C. Javanica, Bl. Bijdr. 140.?) 
Djeroek honjeh gedeh (Arbor). 

Petioles almost naked, the larger leaves ovate or 
obovate, oblong, obtuse or retuse, crenulate-serrate; 
flowers with forty stamens, petals whitish, oblong ; fruit 
citrine, oblong, with a very thick skin ; pulp small, juice 
acid. 

Citrus limonelluSy Hsskl. (an Amlt ?), almost spineless, 
petioles almost wingless, leaves ovate, or ovate-oblong, 
obtuse crenate ; flowers almost solitary, fourteen to 
twenty stamens ; fruit globose, thin-skinned, shining 
yellow, and adherent; pulp pleasant and very acid ; 
leaves, flowers, and fruit among the smallest. Var, a, 
Oxycarpa, Hsskl. Djeroek niepies, or Dj. tiepies (that is 
small). Limonellus, Rumph. Amb. 11 . 107, t. 29. 

Fruit mammillate acute; leaves rather acute, petioles 
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slif'htly wingcil. Var. h. Amhtycarpa, llsskl. lycmk 
lianoh (Arbor). 

b'ruit witli a dcprcsHcc! fxtrciHity; Icavt s r.tlhcr 
obtuse, petioIoM almost naked. 

CAlrus nMlis, Lour. 

Petioles almost naketl, or sbnbtly wiiifieti ; leaves 
ovate obknHf, or elliptic, and rather obtuse, senato. 
crenate ; flovver.s with twenty st.tnienfi; fruit depit '.ird- 
globoHc, .skin very thick and easily Hcjiar.ited, pulp 
golden-yellow, juice very alnindant and very ple.is.inl — 
fruitful. 

I 'tiK a. tilrySO! it rpit, llsskl. J>Jrri>ii' iljiphi:. 

I.eavefi isarrenvcd at the bast; ami apex, r.«tln r fsbtuse 
or cmargin.itc, ju'lioles genendly almost naked ; skin r,f 
fruit greenish golden-yellow. 

Var. l>. mdiuwairpa, Hsskl. DJeiwi' hiniiinj' ffneaning 
black). 

Leaves with an olitusc ha nr, »»ffen with a liifid or 
cmarginate apex ; mature fruit tiark green. (Probably 
the green orange of ("eyl«»n Iv. It.i 

Vnr, e. mkmmrpa, llsskl. Djermk tij^pam kutkk. 

Leaves with an acute base, .and ajwx cither acute, 
obtuse, or rounded ; petioles almost naked ; mature fruit 
smaller by half, skin grcenish-yeUow. {Citrm japanknn, 
Thub. .Sbltl, Zee. Kl, jap. I. 35 » L tS-) 

Fiir. rr., with glolrose fruit I. c. f. II. Kinkan Japan 
(small tree), 

Var. b,, with elliptic fruit,!, c. f. III., Taokinkan Japan 
(small tree). 

Cttru$ppri/armis, Hsskl. DJereekpanfijani*(mtii%m% long). 
Petioles slightly winged, leave* elliptic m ovale dliplie, 
acute at boili end*, or rather obtuse, edges lurvcd back* 
w.irds, cremate ; flowers with twenty-four to thirty sia- 
mens; fruit pyriform (or obversely oviform, with .attm- 
uated base); skin rather thick, pulp citrine .am! very 
pleasant; ixtals white on both sides; braitche-t with 
large or minute spines. 

Cikmsmmntium, Risso, Dc Prdr. I., 539. 1«. Ifijdr, 
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tiffffirn kuikk (japonica minor), that is Japanese 
imaU i'tjfiiy, J'ctiiilcs oltcorclatc; leaves oval or ovate, 
ajtf-x or rather acute, crenulate, more than six 

lime i ih in the j»elioles; all the axils armed with 

4 very h.ne .uid round spine (2 poll); flowers . . . 
fnjjt fd.derie, i sree. eitrine, skin rather thick, pulp pale ; 
jui* r very .»ip cr ihle, sweet and copious. 

i iSnn I,, lie. I'rtir. !. 5,pj, III. Ilijdr. 140, Djeroek 

‘1 lief*: .ire many varieties not yet .sufficiently 
isiMvm !‘i me. (.0 iijtnvk miskkn, with a large de- 
prc .sril fruit; {!*) ii/rraek sr^adfigan, with a smaller and 
iets rSepresseri fruit ami thin skin ; fr) DJeeaek pandan, 
with a thick skin ; id) DJeraek matjang, two varieties of 
this eccur, f»») klmimtrptu Ilsskl. (red pulp); (//) Leit- 
Ilsskl. (pale pulp). 

(dints grandtt, fisskl. (a) Spka‘rmtrpa, Ilsskl. Djeroek 
AtMm kMkt hncaning acid globtrsc). 

IVlioh’s line.ar short, leaves large ov,il, rather acute at 
}»*rlh emN. or retuse crenatc ; flowers . . . .; fruit large, 
g3*4e*.r gohicn yellow, skin thick, pulp greenish-yellow, 
yisjiir 4<i<l, 'i*"eds rosc*cot»Hired, 

(/ fdkmgt, Hsskl. Djeroek Assampandjang (meaning 
hmg , I ios! *»{4ofig, svith the rndiment of the stylo 
.,ruir 4!-4 y«-i d-arni, maiTimillatc. 

(■ Vg:.rht, ll-s'dd, Djeroek httlik. 

I*.<,:r 1 csj !3 j<- 'i.ane hranchj sometimes oljcord,ate, 

• ; Js«* ir and searcrly svinged, leaves oval, ob- 

*.v'*1 f iiiplje, S*.i*ie rounded, more r»r less rettisc, with 
iis.ifgur; -.iiglitly ref.iirv'cd and crenatc; flowers racemose, 
Sir;:*'.With »h«rty*«x stamens; fruit oblong,obtuse, with 
■flir 1*4 !«■ -liglitly .rtieouatiai; skin of an orangy colour, 
w.ifly, juiff .ic»d ami pulp red. 

(')if.,) INskl, Djeroek Dapapa. 

i alm<,st nakeil, leaves oblong, or elliptic 
<43,:-.f.j!5irr membranaceous, with an acute or rounded 
b.ivv. .iculc or i«iniclimes suhretuse, margin cartil- 
recurved, crenate; spine* axillary, straight,and 
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short; fruit oblonp» maniniillati*. of the shape of 0>rs<it 
(Papita of Iiuiia, IC. H.; ; shin thin, ycllimi .!i 
greet), pulp white, juice acid. 

(N()TK.-“I don't quite sec what has been gained !»y niving 
all tliese hinds of citnis Latin naim s, 'I'liey tio not appear 
to diminish, but rather to increase the ettnfusiftn.-- hi, It.) 


No. m. 

Regarding Chinese terms «if oranges, I a 4i«i Prof. 
Dr. T. tie I.actniperic, the liireclor of lire ll.tbyluni.m arid 
Oriental Record, for .stane he!|». He very coyrtenu-.ly replied 
a.s follows 

" In {'hinese, Pz/diil'm the smith iitmiu-itff, nr gold orange, 
is the ' Oilrns Jajemka.' 

*' Tchiiii' is the Cotdic orange ; A‘./« (in the sotiih is 

tlic tloolic tnandarin or.tngc « iJrus nobihs). 

“The Citrus tlecurnana, in Cfiinr <- is t,dlr<l )?r dtn, winch 
name, being extremely r»h!, is inosi |irobably the antecedent 
of the Hue, nui, and hm/i you mention." 

Non:.-.In the rvord Arnp we prob.tbSy h.rvc the first h.ilf 
of the name Sm(am,m SrHpiarn. The anliqnily of jfw .lA#, 
the name for jnimmelo, corifirms my suspicion th.tt this huge 
citrus originated in China, anti that this name svas protobly 
the parent of the generic wjt«4 in the Kftmitt hills, ami wrn*, 
or imi, in the Malay archipelago. 


1 








1,1 (- AUV «»!- TKIiMS WHICH OCCUR IN THIS 
V.<c;K. AM> which AkK NOT GENERALLY 

KNmAN, 


" .1 |oor4, 

<,J-!i.!sris 4 I * f-#c"s!'4;4ril4 |fr4f'l«llllol‘,l, 

” .;;OiiA!^ I0l4l1gr*i ,%ml ir.lltofilj %i‘r, 

.r'r . 1 ■“ fr,ia4 a«s !V,s;.;|4!,.|’r l<» ilrilplr ill** ir'.oil4i‘ t'l'ii|l tif SlKingCS# 

O. •/./, f.| 4 * llfll'O 

J/.r.A7, i4 i ui,m0* 111 

) -ir.tffhjj 4?r4rr«Aa4l J 

.If 33 <!-Ar4 I<rtri1 l>4 «44f»^!r, 

i J 1 ...o ^ ! f A 

1 A::.,r < I 4 *4 IrlllOfl, 

A-t 'Z^i9y^ ^i.iC .s4v4l4*^f 4?ii|*lr ftiiliirisl |>y |«!4f‘ 411*1 

i' nr 4 I f' 3 

i .i'. A ■. A' .r1 . ^ 1 ^ ».tt-'4L 

«• ■, _ ^»f ! -3 A *4 # 4r<*ll.i 

J ,! .vtl.r f |. A#A%a*^ %p.% 

./ ,' A.V r i r LiO-r H.i.hUyr |t| t«, Ifpll.L 

./ A o’i.K'f, ft w 0 1 

r/ >.-?, I i,i I, IIaI.ivia. 

i-.r,/; '4 3 ^-oa 4? |!r|#;%|. 

4?''.v, A 1 - ’ 4 <• I ;' xin-.it,r . 

/:. ..f*. ;.‘C!< 1 V < i *#«ft*b* 

/’/r of'»" -1 ‘ • 4 Ai^ Ym f < IvA?Ef t <4 4 I 

f:44<4i *4 %ff4 iUUn% tlifi«l*^i IItrcilk?*). 

J 4.-,r A .L * ^rfATo l^rf 
^^ .r, \ At,111A f'n$ iy4l *4 Sfrff^l%. 

* i-.sjAn a/' Ic# thm-i,»pphr4 M i^§/tuM 

" |v,rAl,;" irif*i 4 «|r<i4«<t 

i rfSv’f,, f £ f4 « 

/ #4 i, *«f **C##ltlll €MA^ds%^ 
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Carpel, transformet! leaf forininj; the whale or a part of the froit. 

Cmsis^ nf iron, 

Chtin^ptril^ iiK^ining mk appliir*! lo firii-^crrcil 

C/MfWf/, a l.nid, 

C7Mi^hii% two CHinri**;, 

iiaiiic a kind *»f in H, India, 

C7i0mtfm% a lifMil man in milivit fritildrdiinrsi!:*. 

Cortktli?, Hli.ifnal Iskt? a rrinvcniiitm-il Israrl, 

Corolki, lli« rrriwn, ur rrdoiiird wli^nl *4 a flowrr. 

Crilylmliin^4, lirni Iravc?^ in ipnininalion, m %er-il 
Crenatei fc%tiioncd ■ apiilicd to <if k.ive^, 

DeciiiiiaiKt/* Lilt in for 
IMiiWt hair lit''!-knife id 
“ Dialyni’V* ilinjiiiiripin. 
lini»rrt?ii. 

I)imr{% nr niil nf ernp «if itny It ml* 

Emargiiialc, nniclicfl al ilic iiiargiii,' 

Elrog Hill! Aiwi*, %u4 in \m Ifetircw fer f.mm* 

n%e«l fer 

Fammihii^ 11 link for forgotten/* 

** Fnrie*” Inilian tm 

" Fowrili/’ ilie pitiliok ifefireiiiniis itfi llic riiiil nf nringtn aft4 



JgmM I 

JamUm \mmtmJkMm&ri. 

I 












Glossary. 

ihnm, a variety of Suntara orange of Ceylon. 
\ri^ name of a loose-skinned sour citrus, 
small lake. 


of Hindostance alphabet. 

, Hind, for large. 

or K^mla, name of a kind of loose-skinned orange. 
, dried cow-dung, used for fuel. 

Kankree and Kakree^ a kind of melon. 

, used for both Seville and Khattci oranges, 
j or Kaonia, name of a loose-skinned late orange, 
sour. 

occurs in Emp. Baber’s memoirs—meant for GulguL 
5, name of a citrus in Emp. Baber’s memoirs. 

\annoo, means orange in Canara. 

, an implement for digging, 
a small variety of orange. 


vanety 


of orange in S. India. 


-n^nm^ variety of Si^nfara orange in Ceylon. 

'iz, wholesale purchaser of fruit. 
i’dM, Cingalese name for leech-lime. 
lat, a very small sour orange. 
ikj name of an Indian fruit tree, 
vitrified bricks or clinkers.' 

r, lime nodules, used for macadamizing roads in India. 
ree, like a Kathar, or jack fruit 


ilate, lance-shaped. 

a variety of flat, loose-skinned orange of Poona. 

, part of a compound leaf, joined on to the petiole. 
7, generic name in Bengal for all citrus, 
name of Citrus hystrix in Ceylon, 
the same as nimboo. 
lemon of Emp. Baber’s memoirs. 

7, Hind, for fox. 


a stage made of bamboos. 

^ipill nighunt, Sanskrit book, in which lemons are mentioned. 
'akrce.^ sweet melon, applied to large sweet citrons. 

Hind, for moon. 


I variety of pummelo. 


dind. for gardener. 

\illa, projection at the end of a lemon or orange, 
illate, like a nipple. 

3 :, a kind of citron in Tulu language. 

led, applied to petiole with very slight side expansions. 





Ghmar,\ 


till! \veight c'lf a grain tif whc>i!. 

8c) I!.f4. 

3'!awiini^^ v,irii!ly nf c'ilryn in lUjinliay. 

Meilira;^ nf Mmluu 

Mennii, tlciinlttti clivision’., ^airh in $4n<‘r<nr.. 

Micirili, the |jririr$|»:il twru* <4 a le.ii'. 

J//nii;4l/i.ir, leriri in K4g|v»re f.'» ifm after, r»r crf^*|i, 

MiHcrilile, lli;il ran \m inlrrinne'.l tit tnn’.nl 
J/////ir, HiiiiL h»r hiwi. 

Morpliohtgy, the I.r4fi*»ft»rm4ti<ms %v|ii< h the *4 4ii mmd m fikti!, 

have iiiitli!rg«nc iii the ^4 rvuliitiun, 

3furMki^ preserve. 

3!i4Xihnk\ rnitii|ili?iii «f 

‘ailiiwra**! Sari'ikril natiie 
Ndmi^ a large earthen |».i!, a'l lug .i4 a fal*. 

N4mnk \ 

Ayni%^ i mmim nf nratige in Kiiip. mr>nv*d’>. 

MIm/i/ ) 

afifl it vaiirfy *4' AV.iw/i fiMnge. 

A^flr//!#, n.iiiie i4 an ntange in H. In4ia. 

MliiffMJit v.iiiely r4 ritrnn in crrfhni: 

Ne|i.\li,!i:!, kitid rd leinnn ffaiiii Kr|i.il. 

Nimkhf^ lliini f*-#r Irinnn, 

Nellie, the pan id «i aiem whiidi litar's a kah 

Clhlaie, di*|.irt?%wd i%% \m%\% tmU. 

Otwvaii!, inversely civaie. 

Obitiiie, liliifii. 

Clli¥er^4el|% iiivef«4elf. 

Ovary, the while yei m ihiwtr. 

Ovule, till? %rrfl hrhire fmilkallnii. 

Pmithikkti^ii^ iiardtn, 

Pdfnkigk^ hmm giirden.* 

Fcdicelled, ^lalkal* 

Pini^iiMm mmm %mmx mmgn In Ctybn, 

Petiole, 

Prolilkatbn, a litiiMInf. 

Febcicenrt, ilowii on ititfnce of planii. 

PumM mcaiii iiiiall In Ceylon, 

.Etceiiit, a twiirli cif immrn with mimt mmIUx armiiftd wn an mm. 
king iif kitiniii, 

E««f>t4frlif, the cwntnnn inpf^rt of Ihe |w.rw nC a iowtr, 

MMmi^ mlkf; applied m a tariciy «rf' omngt. 

iamc m Sm^Mm omng%, 

MnSflnlm. 




Chssaty. 3^ 

; j./i/f'-«'! 4 l^itif.l fif cilttrt. 

V. r .•*!.,1 (!rt.| |!j'.< 

' n r !;:rn t4 Ir.iVM, 

■■V2 f •.". . Ii.!tr4^r^r» IrSItl 1*4 /.|»S,i V, hplfiX). 

' 4!-r!v *i m 

' t *./■»$, ’’I i At '41 in ^ ryl^ii, 

- * i / > i I l.rA 

' r"j ilW’*4*^’; 

; . 1^ :, 'If . s J^-1-,'; .'.T.-S J'.'.;'.-:: 

•,'i,.i,.rr, - 4 •.4, -.i,t,.,,i-.,>,. ssv.,!*-K.t J»<4kn tip.irir(i; or>;.wv4 fif <lower4, 

A ■’i , 

:4 

.Au^fyr: ■#/.! '’ 

.* smiff I 

K. .4««V»r «««» w ‘Icttwsc tmprei{n.ttbn many limes 

|<>4 

!!*.r t4 si<mmi m iitii*»fi *1^ 

mlbrnp^n nf 

P$iTtk^t 4 r;ir|.«rl^, 

! :if 4 fM IlmmhyM, 

jz,a:.k ^.,. 1 . 1 'rt li«'r f 4 .|-r vnm4 4 |iiirprim 4 Irfiipilbn. 

J . ;.J .r, i.T*;.r4r'^ r ’4.1 .llrail 4 l#«’*tlltllllH* 

’I ,,! r'*,•♦<. rlf>'Ari'< 

I , ,,, , , r4 r^n-'^tXhs, iut r.ilf«n. 

I } f.U'*’..’/' ■;*’fA'I'rj »-;-f 4ru,rr t:lll'l)ll|» 

,'4, ?;' '!..f 

7.i4fr,r I ^ ilf i-n. 

i"ffmf, s all<41.. 

141,#, 11 tiff'll f »># 


4 ^ 





INDEX. 


(p. means of text; and pi. meansof Atlas.) 


A. 

Abortive axillae, angles between 
crenations of leaf, p. 
195 

„ leaflets, crenations and 
serrations of citrus leaf, 
p. 195, 2ir^ 

Advantage of restricting certain 
varieties to certain soils, p. 171 

“ i£gle marmelos ” (bael), pi. 242, 

243 

„ „ gum vesicles of, 

pi. 242, 243 

„ „ pubescence of, 

P* 36 

„ „ pulp carpels of, 

pi. 242, 243 

Agasi trees, useful in shading 
orange and lemon nurseries, p. 

132, 137 

Alexander’s expedition to India, 
p. 50 

All fruit of India and Ceylon, 
plucked unripe, p. 164 

All parts of the flower, productions 
of the receptacle, p. 189 

Alteration of rind whorl by selec¬ 
tion, p. 188 

Amarakosha (Sanskrit book), p, 
215,232 

Awhzlb^d or A^ftctidSdy p. 29, 3^? 

42, 222, 251 

„ of Ajitmal, pL 6i 

„ Benares, pi. 65 


AmiMdiii Bulrampur, pi. 63 
„ Lucknow, pi. 62 

„ Rampur, pi. 64 

„ Rohilcund, pi. 60 

„ Shahjahanpur, pi. 66 

„ Ulwar, pi. 90, 9 r 

„ kalhn of Calcutta {dhi 
kald,mba\ pi. 
68 

„ „ Lucknow, pi. 

67 

„ „ Saharanpur 

{kee?n), pi. 69 

Amool-dbdan of Ceylon, p. 7, 219 
AmratjfMij p. 44, 74, 249, and pi. 
192 to 195 

„ derivation of name, p 
242 

Analysis of orange-wood ashes 
(Liebig), p. 94 

Anomalous form of orange (Mas¬ 
ter’s), p. 212 and pi. 241 
Antiquity of Pummelo in China, p. 
360 

Antiquity of trade between W. 
Asia, India, and China, p. 286, 
• 287, 288 
Appendix, p. 247 
Arancio forte,” p. 5 
Aranj of Ceylon, p. 219 
At-annl, p. 20, 39 

„ of Delhi, pi. 116 
„ Etawah, pi. 111 

„ Gonda., pi. 112, 

113 
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Ai^mml of Raiii|iur, pi 1 1 ’» 

„ hth\n^ piilwM viv c p. 
AMrra nimkhu p. 'I 
"Aiiranliiuii ■’uf Riiiiiph. 

oSfH’illr* <ir. , p. 5;, 

anti pi. I 

PoiiiprlmtM-', ** rif 

Rtniipli.* 1*1 t'l 
„ liiiniiliiin’* **f l^nmpli. 

.IR» :i :u 

Rninpli. 

p. 3 ?| !«» -iml 
pL 

„ v«*rriirii'*tun‘* f*f 
RitnifiJi. ' r**iinipil 

mJjt p. 

Rl* 9 J 


II. 

iktjmsm^ viiif Ciirnn iUpnifui 
Biniif tif Tmimi^p. s-u 
244, 2 §8, iiml fiL 4j 

/Iflni*Willi liitiff, |i. 141 

,///#rn of CRifitk, |i, 1O7 
llerpnwiite* ilfioyt? p, 17^ 

** lltrgaiiiollitr i 4 

pi 241 

I, imtlmme k ilrtir 

dotitite*^rif 
|i. lit, ii«, 

and I'li 241 

liiit ioiir citrtii for domr^iir «se, 

p. 141 

MMmm cilriifi, cirigifi of fiiiiiit, p. 

*43 

** llfi« 4 itr I feiilllt tic myric ** of 
Eiiw, p* 4^?, II, aritl 
pi 117 

^ I friit comicull^ of 

iS^tand pi 

ap 


Rlyir.olsrr 4 font P-iiP'-tr’* f 

l4r,-.<n p. i- u 

„ rlnn*«ri «4 Hr.'.4, p 

4^S 4li4 p* '..I 

" *4 I’h’- .f*, p- 

Ilirtli n-4‘fol fa plsii! V,, p 
JlUi-iitm *4 Kotiip!i«}'-, p. •* t‘ * 

Ki’*'**», I'i. IJ, ,1,1'H afvl pi 

Il|iir«| rrjpnir ill |«s1|ti ft i’; 

** llrr-ak'*’' iri ii.iftirr, p(Xi 

vilfh" tl?*? ranmirfitr- 

mi'll! 

p. l*#7 

„ of alfMir.V., I*. I 

p. 

Iliir’ifmij poivrr of |i. 

1^1 

C\ 

C’4i'frr4«tir, p, 11 . 1 , and pi ; 
C 4 fi. 1 l i|3%44vafi!»"«}:!*^ *4, III 

rit .'ilijf**- mil I%'4 11 ** 11 , I*. 1^1* 112 
C»iii4i*?4 f tioiotifj* liifc 

«*l ifi ,1#. 117 

C«%ti of V4fj4<ioii in {^44v. 

lrr\ ft 

m 

Otilr, foful of Irifiriitt* p 

C.isiw% of W4r0tir%%, |i 14 , 

i, liii? Ill 4f , 

ft. 17. 

"Ccdralicr a ipoi ffiiiC of Piv.^, 

pi t 4 t 

C|s^aiOfti»‘lo\ of 

mtm, p. 220 

Clicap and t|iiic i ftf*r4f<i 

for fruit, |i. 171 

Cttcmkal c<iifi|i* t4 wiipit, # jio. 
arifl« a«4 f^% oil of«fitai, p m / 
orange ul h. lti4oi, p, , 

ail 

Ckmg^ prolialily lie otiiifi of 

#«ir% |i, fm 
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f Inti f yrlh- 

|i S 

i!•'rAl3, n 

t^f,ir4^:r, |.. ; *4, 

C Ilf «li» ^4;'4.?ir . 1 , |i ?-1» f»7j 

4 11, 2 IS 

f, ,4ll4ls4t.#44»|ll, 

|f .7 

,» Aiir.iy:t, |il. 

I f «'4 

,., „ Ilrii4fr% |tl, 

n H lllic»|i,pl 119 

»* i’i.l 4 w,ili| |»L 

llil, l6j 

rt II pi. 

If Pi 

tt « pL 

I 7 h $77 

/Illiwr 4 mt Nepali, p, (07 

„ 11., fs| 

„ Imm 

|»i. I7« 

r* r 4 l#f»rJ, |i, f/i, 7f^ iBi^p 

I#, 4 p 4 fii,. l„ri* t#>t IP 

« / 4 t «4 lli€ lit* 

lifrw'%* |i, %, 3II 
w fi-i#fii iUmt\uf% |il. 

ii-l 

« pi 

HI. H 7 

II 4 5 I liriitilMy), pi 
III. Ill 

p f mi* pi I pi 

i,i |»l 1 1^1 

i,i Kiiwf|»t pi. I pi 

14% III 

Kr|# 4 l*|ii I |i, 

PI I 4 ifii|«fi pi. H$ 

„ # |4 14-# 

,1 pi t|| 

uf Atmm 4 f |il 

i|ti tm i?| 

ft! Itiiikuww, 

|*i l|7 

,, r4 Tn, Iptliat p. 

sp, Mdl pi $ 41 


Citrm ijf Mntigalorei p. 

39, kU 2^9 pi. 142 
„ JVtlWmn f»f Ceyhin, |}. 64 
iitnl |il 15 1 

„ Shutrmtj of the Bengalis, 
p. ri4 

I, S)dfnin of Ceyirm, p, 64 
and |il. 15 i 

„ fiwcrel, frt>ni Sah;irimpur, pL 

-III 

„ turunj or iamnj^ p, 63^ 64, 
Us m, h), 2:i3, 234 i 24H 
,1 f 'Vr/// of the Arab^i, p. 64 
Citron group, p. f^j 

„ Bol, rhar?^, of, f). 64, (/i 
**Citron”of the French,p, 6^,78, 

ifp| 

Ciiron, ordinary, prolmlily known 
to the Ai'^yrian^^, p, 350 
„ lingered, probiilily known 
10 the Assyrians, p» 3S t 
Citron peel, candied, p, 146, 14S 

Ciironi, claHiihcatbn of, p, 66 
„ Ilf Iloinbay market, p. 70 
and pi 143, I44i * 4 S 
148, 1 14 

,, probalily known to the 

ancient Aiiyriani, p* 72 
„ |mi|ier, birthplace of, 

doiilitfiil, p. 2JS 

„ im of .tmonii the Jewii p, 

m 

** Ciinii aurantlnm/^ Linn. p. 2 
,, mnruniliitfi sinenie ** of Gal- 

fc%lo, cliar, of, p, 3, 19 
^ aarantioin iincnic” of 

iiittiplt, char, of, p. 3 
„ aiiitralb,” p. 203 

„ llcrgaitiia of Wtrlttg% 

Fhantiacop. of Iiiclla, p. 

2 (m, m 

„ bigaratlia** of Eiiio fSIville 

or.bp. h 2,311(1 pL i 
^ chiifneri iiri, tiy iiiiiiiptiiiii, 

p. 293 

^ ilccMmaiia,”gi*iliriii!s forms> 

P- JJ 

II II 



Index. 


“Citrus dccuniunn," i)uljt“trenrc of, j 

!>. 32. . 14 , . 1 ^, 245 I 

flowers, cralowrs p, J43, j 

J44 i 

„ fruit, (!isc;i!ies of, p. ? SO, t $i j 

„ „ cruitpr^Mifl of two j 

whorh, p. 179 , !&», ; 

iH7 : 

„ „ fre’4i,iitlv*ini^4:r'4over 

holtleil litiie^jiiire, p. ! 

174 i 

„ fraili, lilt flout wrll» p. ^ 

„ fiiica” Ilf Lotireim, p. §,6, ; 

217 I 

„ gemr%very v^iriU" ] 

licins, p. 1% 

If graijp Ilf, with lurge wingrtl ■ 

p, H 

„ liyMrm «f Ktir/, |i. K7 

„ iiriportuni eufieiie» of, in 

Ificliu, p. 

„ kaf, oriipnully .1 ; 

leuf, p. soft, S07 i 

|i* 67 i 

„ raeclira/* rtin^iikreil the ; 

putitlpareftl of ull oilier 
1 % 214 

„ m&lwM limimiiiti, Hoi 

efiitn, p. 7 J 

„ pfoper, p. f/t 

„ iiit«lieu,”|iroper, ratiigtiiotif 

eoiintry u% p. 70 

„ niallcai’’ ¥iir* nciila/ tl«» 

iCflp* off p. io 
It nijlillif/’p, J| 

„ iifiliiliii, tiiijor and mmmf 
p. s» 

,i, plaiitii i^lygamn * mmm- 
cloiif:, p* z$% sCii 
n pulp, ift inner wliorl of car* 

p* I So 

rtf bfiiicSangts wlikli may 
Itate occarr-^ in, p. fij 
I, s^i adeaniagt of inttlilpli 
biidi in, p» 20J 

^ Ir^, in Eur^, In tlwt of 

jtbtt Otrardti p, ffio 


Citmi, /ri/#i/ik4 frofii Ki%*w\ 3^i S5'> 

„ Irifoliaic Irjf of, pL j|,| 

„ varieties ltm% Av,;iiii, pL 

spt !o pi :%i 

„ „ ill !Iht Ntiruif.if 

„ „ Ill 

p, ii; 

„ „ }mmz «f, 

pi, i#* to pi 211 

„ „ froiii 

pi. 3p»|o 2|i 

„ wild* at f loi f»f liifiiakyaf, 

p. 2 PI 

Cloiiflg r4’ fitn*rrr4 r5!j < 4 i^ Id fcirift 
|frrfit»r! fry?!, p. 

C«ip|i|r r4 |itrf;il4 4^4 not 

reliafile for »■ p, it 

Cfilonr*’# of niiui frail* 4 liei|i in 

r%o4yii<4|, p, jdi 

fronntn"f«liil r#f Ciltni, 

P‘ ^ 1^1 

Cmnmnmtf cif ora fig#" 

aiiiicifig and 

Malaf ti p 4JS, sfci 

,» Malay ami Intliaii 

naiiir,%, |i, j|f* 
CnmpMtmm mt ilir »iil 

pL p|i, tfi 
ttf IcitifinadC'A Ilf enw* 

ittefctifi. 141 

Cnwpninifl leaf, ii« eifiW’iirtti nf 
tire liark, In fmm of a itain tt, 
p* imp 

Cmrlmim% p* 24 1 

Cnne^fiiii (rium a rif ilii hmytim 
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